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Attn: Mr. Gary R. Brown, District Engineer

RE: PERIMETER CONTAINMENT DIKE STABILITY
PONDS 5, 7, 11, AND 12
CHEMICAL WASTE MANAGEMENT, INC.
LIQUID DISPOSAL FACTLITY
VICKERY, OHIO

Gentlemen:

We are pleased to present the attached report of the results of our
perimeter containment dike stability assessment, as referenced above. This

work was accomplished as per your authorization of Addendum 19, dated
May 23, 1983. |

The report includes the results of field exploration, laboratory testing,
and dike stability analyses under static and seismically induced dynamic
loading conditions. The analyses indicate the dikes to be stable under all
conditions studied except for the potential for some minor surface slumping
under seismic loading; we stress, however, that such minor slumping will
not impair the ability of the dikes to safely contain the stored liquids.

Should there be any questions, please call.
Very truly yours,
GOLDE%i;%:iSiéTES

{. Collison, P.E.
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Attachment

GOLDER ASSOCIATES, INC. = 5125 PEACHTREE ROAD, ATLANTA, GEORGIA 30341, U.S.A, » TELEPHONE (404) 458-9686 « TELEX 700523

OFFICES IN UNITED STATES @ CANADA ® UNITED KINGDOM ® AUSTRALIA



July 1983 i ‘ 831-1089-1

TABLE OF CONTENTS Page No.
1. INTRODUCTION 1
2. BACKGROUND DATA
2.1 Site Description - 1
2.2 Site Geology 2
2.3 History of Containment Dikes 3
3. PROCEDURE
3.1 Review of Available Information 4
and Site Inspection '
3.2 Field Investigation Program 4
3.3 Laboratory Testing Program 5
4, SUBSURFACE CONDITIONS 6
4.1 Fill Materials 7
4.2 Lacustrine Clay ' 8
4.3 Glacial Till 10
4.4 Groundwater Conditions 11
5. ASSESSMENT OF DIKE STABILITY
5.1 Description of Dikes 11
5.2 "Typical" Dike Sections Used for 13
Analyses
5.3 Results of Total Stress Stability 14
Analyses
5.4 Results of Effective Stress Stability 16
Analyses
6. CONCLUSIONS 19
TABLE 1 - Groundwater Level Readings In Order
Following
LIST OF ABBREVIATIONS _ Page 20

LIST OF SYMBOLS

RECORD OF BOREHOLE SHEETS

FIGURES

1 Rey Plan

2 Site and Borehole Location Plan

3 Stratigraphic Sections Across Facility
(Sections A-A, B-B)

4 Typical Dike Cross—Sections; Ponds 1l and 12

Golder Associates



July 1983 ii ' 831-1089-1

TABLE OF CONTENTS (CONT.)

5 Typical Dike Cross—-Sections; Pond 12

6 Typical Dike Cross—-Sections; Ponds 11 and 12
7 Typical Dike Cross-Sections; Ponds 5 and 7

8 Summary of Engineering Properties ,

9 Results of Standard Proctor Compaction Test
10 R Test - Silty Clay Fill

11 R Test - Desiccated Silty Clay

12-16 Grain Size Distribution _

17 Typical Dike Cross—Sections Used for Analyses
18 Results of Total Stress Stability Analyses

19 Results of Effective Stress Stability Analyses

Golder Associates



July 1983 1 831-1089-1

1. INTRODUCTION

Golder Associates has been retained by Chemical Waste
Management, Inc. (CWM) to undertake an assessment of the
overall stability of the existing perimeter containment
dikes for Ponds 5, 7, 11, and 12 at their liquid waste dis-
posal facility near Vickery, Ohio. This stability study

is part of an overall review and investigation of the geo-
logic and hydrogeologic site conditions presently being
conducted at the facility by Golder Associates.

This report presents the resﬁlts of field drilling and lab-
oratory testing programs carried out to determine the en-
gineering properties of the existing dike £ill and under-
lying foundation subsoil together with the results of total
and effective stress stability analyses of the existing dikes
under both static and seismically induced dynamic loading

conditions.

2. BACKGROUND DATA

2.1 Site Description

The Chemical Waste Management, Inc. facility is located in
Sandusky County, near Vickery, Ohio (ref, Figure 1). The
facility comprises some 280 acres and is essentially bounded
by the Ohio Turnpike to the north, State Route 512 and 410

to the east and south, and County Road 403 to the west. The
surrounding land use is primarily agricultural. The site is
gquite flat and, apart from man-made features such as drainage
ditches and fills, exhibits less than 4 ft. of relief.

The facility was used for the reclamation of waste oil products

and is currently disposing acid waste products. A series of
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lagoons, contained by perimeter dikes, have been constructed
for temporary storage of these products (ref. Figure 2).
This study is directed toward the containment dikes for
Ponds 5, 7, 11 and 12.

Ponds 5 and_? are roughly rectangular in shape, and are each
some 800 to 900 ft. in length and 200 ft. in width. These
ponds are contained by perimeter dikes on the extreme north
and west sides only: earth fill operations have raised

the ground surface to provide containment on the remaining
sides. The maximum height of the dikes is approximately 15

ft., and occurs at the northwest corner of the ponds.

Ponds 11 and 12 are rectangular in shape, and are each roughly
860 to 960 ft. long and 500 to 600 ft. wide.  The perimeter

of these ponds is contained on all sides by dikes which are

15 to 25 ft. high.

Surface drainage at the site is poor due to the low relief.
Drainage ditches have been constructed to the north of the
ponds, in the vicinity of the former rail line, and to the
west of Pond 12 (ref. Figure 2). Areas of seasonally standing
surface water were noted immediately to the west of Pond 12,
and to the east of Pond 7.

2.2 §Site Geology

A review of previous subsurface investigations by Bowser-

1

Morner, Inc. indicates that the site is underlain by glacial

deposits laid down during the Wisconsin period of glaciation.

!Bowser-Morner Testing Laboratories, Inc., "Hydrogeologic
Assessment, Northern Ohio Treatment Facility, Vickery, Ohio",
dated May 3, 1983.
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The overburden deposits comprise a sequence of lacustrine
clay, unconsolidated till and dense basal till, respectively,
and are typically about 40 to 50 ft. thick in the vicinity
of the site.

The glacial deposits are underlain by relatively flat lying
dolomite bedrock of the Bass Island Formation. The dolomite
is reported to cohtain freguent beds of shale, gypsum and
anhydrite. A detailed description of subsurface conditions

is presented in Section 4 of this report.

2.3 History of Containment Dikes

Little detailed information is available regarding the his-
tory of the containment dikes. It is understood, however,
that the dikes were constructed of compacted silty clay which
was borrowed from within the base of the ponds (i.e. the

ponds were partially incised into the ground). This is borne
out by the results of recent soundings within Ponds 11 and 12
by Dames and Moore (Golder Associates letter regarding
"Lagoons 4, 5, 7, 11 and 12 Dimensions, Chemical Waste Manage-
ment, Vickery, OChio" dated June 28, 1983) which indicates

that the base of the ponds is some 9 to 10 ft. below the

surrounding ground surface.

While the slopes of the perimeter dikes are relatively steep
(typically 2 to 2-1/2 horizontal to 1 wvertical) the dikes
show no evidence of instability. However, it is understood
that at one time in the past, a local slump occurred on the
inside face of the dike near the northwest corner of Pond 12.
As a result, the dikes were reportedly "widened"” using com-
pacted, locally available, silty clay. While no details of
this "widening" are known, it is probable that it comprises
the berms which presently exist along the no;th, west and
south sides of Pond 12.
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3. PROCEDURE

3.1 Review of Available Information and Site Inspection

Background information regarding subsurface conditions in
the vicinity of the site was obtained primarily from the
results of a previous subsurface investigation by Bowser-

Morner, Inc. and a review of selected geologic references.

Information concerning the construction and operational
history of the containment dikes was obtained through dis-
cussions with CWM mangement and operations personnel at
the facility. Following this review, a detailed visual
inspection of the condition of the dikes was made by a

senior member of our engineering staff.

Typical cross-sections of the dikes were surveyed at selected
locations by staff from Farnham, Wirries, and Berning, Civil
Engineers and Surveyors, of Toledo, Ohic. This survey was

confined to the crest and downstream portions of the dike.

3.2 Field Investigation Program

A subsurface investigation to determine the engineering
properties of the dike fill and foundation subsoil was under-
taken between April 19 and 27, 1983. During this period,

8 borings were drilled to depths ranging from 25.5 ft., to
50.5 ft. below the dike crest, at the locations shown on

Figure 2.

The borings were advanced using a truck-mounted power auger.
Répresentative samples of the overburden materials were
obtained at 1.5 to 5.0 ft. intervals of depth using 2 in.
diameter split spoon and 3 in. diameter thin wall (Shelby)

tube samplers. Standard penetration tests were conducted
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in conjunction with the split spoon sampling. The thin wall
sampling tubes were hydraulically pushed into the s0il to
minimize sample disturbance. The in-situ undrained shear
strength of the s0il was determined at selected depths using

a field wvane shear apparatus.

Standpipe type piezometers were sealed into each boring
following completion of the hole. A single piezometer was
placed in each hole to ensure the quality of the installa-
tion. At borehole locations D-3, D-6, and D-8, a second
shallow piezometer installation was placed in an unsampled
boring drilled adjacent to the sampled boring. These un-
sampled piezometer installations are denoted as Boreholes
D-3A, D-6A, and D-8A, respectively.

The borings were drilled under the supervision of a member

of Golder Associates engineering staff, who located the bore-
holes in the field, directed the drilling and sampling oper=-
ations, logged the borings and cared for the samples obtained.
The elevations of the borings were determined relative to a
benchmark established by surveyors from Farnham, Wirries, and
Bernings. Details of the drilling, sampling and in-situ
testing and of the piezometer installations are presented on
the Record of Borehole sheets following the text of this re-
port.

3.3 Laboratory Testing Program

The split spoon samples obtained during the investigation
were placed in glass sample jars and the thin wall tube
samples were tightly capped in order to minimize changes

in moisture content.

Laboratory index (classification) testing including water

content, Atterberg limits, grain size determination, and
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bulk density was undertaken on selected samples by Bowser-

Morner Testing Laboratories, Inc. of Toledo, Ohio.

The results of these analyses were provided by Bowser-Morner
and are presented on the accompanying Record of Borehole
sheets, and Figures 9, 13, 15, and 16.

Selected thin wall tube samples were shipped to Golder
Associates laboratory for consolidated undrained triaxial
shear strength testing (R tests). The results of the tri-
axial testing together with the results of appropriate
accompanying index testing are shown on the Record of Bore-
hole sheets and on Figures 10, 11, 12, and 1l4.

4. SUBSURFACE CONDITIONS

The following description of the existing dike fill and
associated foundation subsoil conditions is based on the
results of the recent borings drilled at the site under
Golder Associates direction and the results of previous

borings reported by Bowser-Morner Testing Laboratories, Inc.

The detailed stratigraphy encountered ih each of the boreholes
and the results of laboratory tests carried out on represen-
tative samples of the subsoils are presented on the attached
Record of Borehole sheets and on Figures 8 to-16 inclusive.

It should be noted that the stratigraphic boundaries indi-— .
cated on the borehole logs and cross—-sections are generally
inferred from non-continuous sampling, observation of auger
cuttings, and resistance to auger advance. These boundaries
typically represent a transition from one soil type to another
and do not necessarily indicate an exact plane of geological
change. Further, the subsurface conditions are confirmed at

the borehole locations only and may vary at other locations.
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In summary, the dikes appear to comprise silty clay fill
materials, overlying native deposits of lacustrine clay,
and silty clay till. The glacial till was not fully pene-~
trated by any of the borings drilled in the present inves-
tigation. However, the results of previous borings in the
vicinity indicate that it is underlain by a thin basal
deposit of very dense silt till and bedrock. Stratigraphic
cross-sections in the vicinity of the dikes are presented

on Figures 3 to 7, inclusive.

4.1 Fill Materials

Fill materials were encountered in all of the current borings.
The depth of £ill varied from about 16 to 25 ft. in Boreholes
D-1 to D-6 (Ponds 1l and 12) and from 11 to 11.5 ft. in
Boreholes D-7 and D-8 (Ponds 5 and 7). The fill comprises
stiff to hard mottled brown to grey-brown silty clay with
occasional traces of sand and gravel, and was found to be
relatively uniform in composition at all of the sample lo-

cations.

A summaryy of the engineering parameters of the fill based
on measured field and laboratory test results is given on

Figure 8.

As indicated on Figure 8 (Plasticity Chart) the fill may

be classified as an inorganic clay of low plasticity (CL
material). The results of standard penetration tests carried
out in the boreholes indicate that the N values range from
about 6 to 16 blows/ft. near the top of the dikes to about

13 to 23 blows/ft., near the base of the fill and tend to
increase linearly with depth. Similarly, the undrained

shear strength of the fill, while variable, tends to increase
linearly from about 1200 to 2500 1b/sqg.ft. near the top of
the dikes to about 1700 to 3200 1lb/sg.ft. near the base of

the fill. Based on the results of the in-situ vane testing,
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a conservative, average undrained shear stength of the filil

of 1500 1lb/sqg.ft. is suggested for analyses (see Figure 8).

The measured water content of the fill ranges from about 17
to 24 per cent and is generally near the plastic limit of
the material. A comparison of the moisturemdénsity deter-
minations with the results of a laboratory standard Proctor
compaction test carried out on a representative sample of
the fill (Figure 9) indicates that while the field moisture
content is generally above the optimum moisture content for
compaction, the fill has been compacted to between 93 and

102 per cent of Proctor optimum dry density.

Finally, the results of a consolidated undrained triaxial
compression test with pore pressure measurement (R test -
see Figure 10) indicates that the fill behaves as an essen-
tially cohesionless material (c¢' = 0) and that the effective

angle of internal shearing resistance (g'}) is 31 degrees.

4,2 Lacustrine Clay

Lacustrine clay was encountered immediately beneath the dike
£fill material at all of the current borehole locations.

This stratum consists of grey to grey brown silty clay and
exhibits distinct horizontal laminations of about 1/8 to

1/2 in. thickness, with occasional fine sand partings between
the laminations. The upper 1 to 2 ft. of the deposit fregquently
contains a trace of organic matter in the form of fine root
fibers; probably representative of the 'B' topsoil horizon
which was not fully removed during site stripping operations

at the time of construction.
The lacustrine deposit was fully penetrated only in Boreholes

D-3, D-6, and D-8 of the current investigation where it was

found to vary in thickness from about 14 to 27 ft. However,
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the previous borings drilled by Boswer-Morner, Inc. suggest
that the thickness of the deposit in the vicinity of the dikes
ranges variably from about 10 to 30 ft.

As indicated on Figure 8 (Plasticity Chart} the lacustrine
deposit can generally be classified as an inorganic clay of
‘low plasticity (CL material). Based on the results of stan-
dard penetration testing and in-situ field vane tests, the
upper portion of the deposit has been desiccated to form a
relatively stiffer crust over the otherwise apparently near
normally consolidated deposit. Within this crust, N values
decreased from about 13 to 30 blows/ft. at about elevation
610 ft. +to about 4 to 8 blows/ft. at about elevation 590 ft.
Below about elevation 590-ft., the results of both the current
investigation (Figure 8) and the previous Bowser-Morner in-
vestigation indicate that the N values increase and are con-

sistently in excess of about 15 blows/ft. at elevation 570 ft.

Within the desiccated zone, the undrained shear strength of
the deposit is consistently greater than about 1500 lb/sqg.ft.
near original ground surface. With depth, however, the shear
strength decreases and is between 500 and 1000 lb/sq.ft. at
about elevation 590 ft. Below this elevation, the shear
strength increases (as indicated by the N value profile) but
no numeric strength data is available. As indicated on Figure
8, it is suggested that for analysis purposes, a conservative,
average undrained shear strength of 1250 1lb/sg.ft. be assumed
on the desiccated crust (elevation 595 to 610 ft.) and that a
shear strehgth of 700 lb/sg.ft. be assumed within the near

normally consolidated zone between elevation 585 and 595 ft.
Within the desiccated zone, the measured water content of

the lacustrine clay (Figure 8) increases fairly uniformly

from about 18 to 22 per cent (about the plastic limit) near
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the top of the deposit to about 30 to 35 per cent {(about the
liquid limit) at about elevation 590 ft. This increase in
water content is compatible with the measured decrease in

shear strength over the same zone.

Finally, the results of a consclidated, drained triaxial
compression test with pore pressure measurement (R test -
see Figure 1l1) carried out on a representative sample of
the desiccated silty clay indicates that the lacustrine
deposit will behave as an essentially cohesionless material
(c' = 0) and that the effective angle of internal shearing

resistance (g') is 33 degrees.

4.3 silty Clay Till

Where completely penetrated (Boreholes D-3, D—Grand D-8)

the lacustrine clay is underlain at a depth of between 32
and 45 ft. below the dike crest (i.e. at elevation 582 to
592 ft.) by a deposit consisting of silty clay with some '
sand and a trace of gravel. This deposit was encountered

in all of the borings drilled during the course of the pre-
vious investigation by Bowser-Morner, Inc. where it was
found to extend to depths of about 40 to 50 ft. below origi-

nal ground surface {(to about elevation 550 to 570 ft.).

While this deposit has a generally till-like gradation

(Figure 17), it was not heavily preconsolidated by the gla—

cial ice sheet and, as a result, is relatively soft. As
indicated on Figure 8, N values in the upper portion of the

till are generally similar to those in the lower, near nor-
mally consclidated portion of the lacustriﬁe clay {4-8 blows/
ft.) but increase with increasing depth. Similarly, below about
elevation 590 ft. the measured water contents tend to decrease
with increasing depth. The results of standard penetration
testing carried out during the course of the previous inves-

tigation indicate that below about elevation 570 to 575 ft.,
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the consistency of the till is generally very stiff to hard
{shear strength in excess of about 2000 1lb/sq.ft.).

4.4 Groundwater Conditions

The groundwater levels in the piezometers installed during
the course of this investigation were measured pericodically
from the time of their installation until June 1983. The
results of these measurements are summarized in Takle 1.
The most recent water levels (June 2, 1983) are plotted on
the Record of Borehole sheets and on Figures 3 to 7 inclusive.
On the basis of these readings, it appears that the water
levels have stabilized in all of the piezometers and are
typically at or below the base of the dike fill (Boreholes
b-1, 2, 3a, 4, 7 and 8AA) or at an elevation close to that
of the adjacent natural ground surface outside the dike
(Boreholes 5 and 634).

Where adjacent piezometers were installed in the lower por-
tion of the dike fill/upper desiccated portion of the silty
clay and at depth in the lacustrine clay/till (Boreholes 3
and 3A, 6 and 6A, 8 and BA), the water level in the deeperx
installation was some 2.5 to 6 ft. lower than the water level
in the shallower installation. This suggests that, at these
locations at least, there is a net downward hydraulic gfadi~
ent through the overburden of about 0.1 to 0.2 ft./ft.

5. . ASSESSMENT OF DIKE STABILITY

5.1 Description of Dikes

Typical surveyed cross-sections for representative areas of
the perimeter containment dikes are presented on Figure 4
to 7, inclusive. It should be noted that these surveys were

performed on the crest and outside faces of the dikes only,
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since the nature of the liguids stored in the lagoons pre-
cluded a detailed survey of the inside faces. Therefore,
the slope and nature of the upstream portion of the dikes

was estimated from visual observations.

The dikes typically comprise a uniform cross-section, with
15 to 20 ft. crest width, and slopes between 2 and 2-1/2
horizontal to 1 vertical. The maximum height of the dikes
is about 25 ft. at Pond 12, and 15 ft. at Pond 5. Portions
of the Pond 11 and 12 dikes have a 5 to 10 f£t. wide bench
in the downstream slope at-about mid-height (ref. Figure 4
to 7).

The outside slopes of the dikes are generally covered with

a thick growth of grass and weeds. The inside slopes are
protected with coarse rock £ill of about 6 to 12 in. diameter.
The thickness of this rock fill was observed to be about 18

to 24 in. The crests of the dikes are surfaced with granular

material and are used as access roadways.

A detailed visual inspection of the outside face and toe of
the dikes revealed no zones of surface cracking, erosion
or slumping; excessively soft or saturated soils; or other

indications of past or existing instability.

Similarly, the visible portions of the inside face of the
dikes were also in good condition. However, a small part
of the inside face of the western side of the Pond 12 dike
has no rock fill surfacing and was the reported locaticn of
past surficial slumping. This area shows no present signs

of distress.

The maximum operating fluid levels in the ponds, allowing

2 ft. of freeboard, are:
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Maximum Pond Approx. Depth

Pond Surface Elevation of Liquid
5 617.2 ft. 1.7 - 21.7 f¢t.
7 617.2 £t. 20.5 - 21.0 £t.
11 623.3 ft. 21.0 - 26.5 ft.
12 624.7 ft. 25.6 - 31.6 ft.

Based on the results of the current subsurface investigation
the dikes appear to have been constructed as homogeneous
sections and were built of locally available desiccated
silty clay borrow material (i.e. no internal drain or filter
layers were installed). . Further, the stiff to hard consis-
tency and the relatively high in-situ densities of the fill
indicate that the material received adequate compactive
effort during placement.

The low phreatic surface recorded in all of the piezometers
installed in the lower portion of the dike £ill and/or upper
portion of the underlying desiccated lacustrine clay suggests
that little to noc mounding has occurred above the natural
groundwater levels in the overburden. This could be due to
some form of low permeability (lower than the embankment
material permeability) "lining" which has developed along the
inside of the pond, or to the desiccated lacustrine clay act-—
ing as an underdrain, or a combination of both. The desiccated
materials could be more permeable than the overlying compacted
fill because of micro-fissuring during the desiccation process.
A low permeability "lining" could have been developed during
construction by smearing or compaction against the dikes or

it could be the result of a chemical precipitation from the
pond fluid in contact with the clays.

5.2 "Typical" Dike Sections Used for Analyses

Based on the surveyed cross-section (Figure 4 to 7 inclusive),

the perimeter containment dikes can be divided into three
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basic types as shown on Figure 17. These may be summarized
as feollows:

Type I: - These dikes comprise the perimeter of Pond 11
and the southern portion of the west dike of Pond 12.
The dikes are typically about 14 to 19 ft. high, have
an outside slope of about 2 to 2-1/2 horizontal to 1
vertical and a crest width of about 16 to 22 ft.

Type II: - These dikes comprise most of the perimeter
of Pond 12. 'They are typically about 17 to 23 ft. high,
have an outside slope of about 1-3/4 to 2-1/2 horizontal
to 1 vertical and a crest width of about 16 to 20 ft.
They are characterized by a partial to full height berm

some 10 ft. wide on the outside face of the dike.

Type III: - These dikes comprise the diked perimeter of
Ponds 5 and 7. They are typically about 12 to 15 ft.
high, have an outside slope of about 2 to 2-1/2 horizon-
tal to 1 vertical and a crest width of about 14 to 24 ft.

For each of these basic dike configurations, an idealized,
"worst case" geometry was selected for subsequent analyses

as indicated on Figure 17.

5.3 Results of Total Stress Stability Analyses

As a first step in assessing the overall stability of the
perimeter containment dikes, total stress (undrained con-
dition)'stability analyses were carried out for each of the
three "typical" dike geometrics developed in Section 5.2

of this report. For these analyses, the conservative, mini-
mum average undrained shear strength, c¢;, profile shown on
Figure 8 was assumed. Further, the total unit weights, v,
of the various soil units were determined from the results
of the laboratory measurements and/or published data. In

summary, the following engineering properties were used:
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Compacted clay fill cy = 1500 1b/sqg.ft.
Y = 130 1lb/cu.ft.
Desiccated crust cy = 1250 1b/sq.ft.

{above elev. 595 130 1lb/cu.ft.

-
il

Normally consolidated clay ¢y
(elevation 585 to 595) y

700 1lb/sqg.ft.
115 1b/cu.ft.

il

The total stress stability analyses were carried out using
the SARMA'7? method. This is a pseudo-static method of
analysis which computes not only the static factor of safety
against instability for an aséumed potential failure surface
but also the minimum {(critical) horizontal ground accelera-
tion required to induce movement along the surface (i.e.
reduce the factor of safety to unity). For each of the
three "typical" dike geometries, iterative analyses were
carried out to determine the "critical" failure surface
(i.e. the surface for which the factor of safety is lowest)

for each of the following three conditions:

(i) failure entirely within the fill itself;
(ii) failure through the desiccated crust;

(iii} failure through the near normally ccnsclidated clay.

The results of these analyses are summarized on Figure 18.
As indicated on Figure 18, for the conservative, minimum
average undrained shear strengths assumed, the "critical"
failure surface generally passes through the near normally
consolidated clay stratum (i.e. deep~seated rotational

type failure). However, the factor of safety against

! Sarma, S.K., 1983; Stability Analysis of Embankments and
Slopes, Geotechnigue, Vol. 23, No. 3.

2 garma, S.K., 1979; Response and Stability of Earth Dams
during Strong Earthquakes, Miscellaneous Paper GL-79-13,
Vicksburg, Mississippi.
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instability under static loading conditions is consistently

in excess of 2.3 and the critical horizontal ground acceler-
ation required to induce movement is consistently in excess

of 0.4 g which is about 8 times the recommended design

acceleration for the Vickery area*.

In summary, based on the results of the total stress sta-
bility analyses the perimeter containment dikes for Ponds
5, 7, 11, and 12 are stable under both static and seismically

induced dynamic loading conditions.

5.4 Results of Effective Stress Stability Analyses

In addition to the total stress {(undrained) analyses, the
stability of each of the "typical" perimeter containment
dike geometries developed in Section 5.2 was assessed using
effective stress shear strength parameters. For these
analyses, an assessment of the porewater pressure distri-
bution within the dikes was required. As discussed in Section
4.4, within the borings drilled along the centerline of

the dikes the piezometric water level in the lower portion
of the fill and desiccated silty clay was at or below the
fill/clay contact and/or the natural ground surface outside
the dikes. Further, the results of concomitant studies
suggest that outside the lagoon areas the "regional" ground—_
water level in the desiccated silty clay is generally at

or close to ground surface.

As discussed in Section 5.1, the piezometric‘water level
data further suggests that little to no mounding has occurred

above the natural groundwater level in the overburden. While

* Vickery is located in Seismic Zone 1 as identified in
"Engineering and Design Stability for Earth and Rockfill
pDams", U.S. Army Corps of Engineers, Engineer Manual
EM 1110-2-1902, April 1970. For Zone 1, the seismic
design coefficient is 0.05 g.
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no quantitative information is available regarding the pore
water pressure distribution within the inside slopes of the
dikes, based on the above information and the reported max-
imum operating levels for the ponds (Section 5.1) an inferred
upper phreatic surface or flow line was constructed for

each of the three "typical" dike sections for purposes of

the stability analyses {(see Figure 19).

The effective stress stability analyses were carried out
using the SARMA method {see Section 5.3). The analyses
were based on the reported maximum pond operating levels
(Section 5.1) and the phreatic surfaces shown on Figure 19;
the effective stress shear strength parameters developed
from the laboratory testing program (Figures 10 and 11);

and the unit weights developed for the total stress: analyses

(Section 5.3). These are summarized as follows:
Compacted clay fill c' =0
g' = 31°

vy = 130 lb/cu.ft.

Desiccated silty clay ¢' =0
(above elevation 595) g1 = 330
Yy = 130 1lb/cu.ft.
Normally conscolidated c' =0
clay (elevation 585 to g' = 330

595)
y = 115 1b/cu.ft.

The results of the effective stress stability analyses are
summarized on Figure 19, As indicated on Figure 19, under
effective stress (drained) conditions the “critical" poten-
tial failure surface (i.e. the surface for which the factor

of safety is lowest) is shallow and is restricted to the

Golder Associates
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outside face of the dikes. For this condition, the analyses
degenerate to.an "infinite slope" condition where the factor

of safety (F.S.) may be expressed as:

_ tang
F.S. = _——tanB
‘where ¢ = internal angle of shear resistance of the fill

31°

and B the slope angle

239 - 280 (ref. Figure 17)

1§

il

Thus, the minimum factor of safety against surficial slumping
of the outer dike slopes is about 1.1 to 1.4 depending upon
the section analyzed.

For larger potential failure surfaces which encroach into
the inside face of the dikes (and could result in a loss of
liguid if the ponds are at or near the maximum operafing
level) the minimum factor of safety under static loading
conditions is about 2 and the critical acceleration reguired
to cause failure (i.e. reduce the factor of safety to unity)
is about 0.3 g.

Based on the results of the effective stress stability anal-
yses, the existing Pond 5, 7, 11, and 12 dikes are stable
under static loading conditions. Under the design seismic
loading (0.05 g horizontal ground acceleration} some local
surficial slumping of steeper portions-of the exterior dike
slopes may occur. However, such slumping will not impair
the ability of the existing dikes to safely contain the
stored liguids. |

Golder Associates
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6. CONCLUSIONS

The results of the preéent study have confirmed that the
existing perimeter containment dikes were constructed as
homogeneous sections and were built of the locally available
desiccated silty clay crust material, probably borrowed from
within the base of the ponds themselves. Further, the clay

£ill was adeguately compacted during construction.

While no internal drains or filters were incorporated into

the dike sections, it appears that there has been little to

no mounding above the natural groundwater levels in the over-
burden soils. Consequently, piezometric pressures within the
dike fill are very low (at the dike centerline the upper
phreatic surface is near or below the level of the surrounding

groundwater levels).

The results of the total stress stability analyses indicated
that for the undrained condition the "ciitical" failure
surface passes through the foundation subsoil but that under
static loading conditions the factor of safety against
instability is consistently in excess of 2.3 for all of the
dike sections considered. Further, the critical seismically
induced horizontal ground acceleration reguired to cause
instability is some 8 times the design acceleration for the

site area.

The results of the effective stress stability analyseé in-
dicate that the existing dikes are stable under static
loading conditions. Under seismic loading conditions some
local surficial slumping of the steeper portions of the ex-

terior slopes may occur. It is stressed, however, that such

Golder Associates
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slumping will extend only a few feet into the dike face and
will not impair the ability of the dikes to safely contain
the stored liguids.

GOLDER ASSOCIATES
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FORM G.A.-F.-4

RECORD OF WATER LEVEL READINGS

JOB No. 831 ..089-3
BOREHOLE | OPEN HOLE, STANDPIPE, DATE OF READING ( DAY/MONTH/ YEAR)

No. PIEZOMETER-A,BC,etc. | 01 /4 /83( 22/4/83| 25/4/83 26/4/83] 27/4/83| 28/4/83| 29/4/83| 30/4/83 01/5/83) 02/5/83] 03/5/83
D-1 1" ¢ PVC Standpipe | 606.5{ 606.4 | 606.4| 606.2| 606.4 | 606.1 |606.1 |606.3 | 606.3 | 606.4 |606.6
D-2 1" ¢ PVC Standpipe | 608.1| 608.0 | 608.0| 607.9! 607.8 |607.9 |607.6 |607.9 | 607.9 - -
D-3 1" ¢ PVC Standpipe | 579.1 | 581.1 - 590.7 | 593.2 | 596.4 | 598.1 |599.7 |601.1 |602.3 |602.9
D-3& | 1" @ PVC Standpipe | 607.5 Dgf‘; - 608.5| 608.6 {608.6 | 608.6 |608.7 |609.0 |609.0 |609.2
D-4 1" 4 PVC Standpipe | 606.1 | 608.0 - 607.1 | 607.3 | 607.4 |602.4 |607.3 {608.0 |609.0 |609.4
D-5 1" @ PVC Standpipe - - - 607.8 | 608.1 | 608.1 | 608.2 |608.4 |608.6 |608.8 |608.9
D-6 1" g PVC Standpipe - - - 578.5 | 579.0 | 579.8 |580.4 [580.8 |581.5 |583.2 |[s8s.1
p-6a | 1" 4 PVC Standpipe - - - | PEEES | oY YOl 606.3 | 606.9 [607.0 |607.5 |607.9 |so08.2
D-7 1" # PVC Standpipe - - - - |605.4 |605.9 |606.1 |606.3 |606.5 |606.8 |606.6
D-8 1" ¢ PVC Standpipe - - - - - 605.3 |604.4 |604.3 |604.4 |604.1 |604.2
D-8A 1" ¢ PVC Standpipe - - - - - Dry Dry Dry Dry Dry 605.3

Golder Associates
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FORM G.A.~F.~4

RECORD OF WATER LEVEL READINGS

DATE OF READING { DAY/MONTH/ YEAR)

BOREHOLE |OPEN HOLE, STANDPIPE,
No.  [PIEZOMETER-ABC.elc. | 1o /5,8 11/5/83] 12/5/89 13/5/83) 25/5/83) 01/6/83| 02/6/83
D-1 628.4" 606.7 | 606.6 | 606.6 | 608.5 |606.6 |606.5 | 606.4
D-2 627.9" 608.1 608.1 608.0 | 508.0 608.0 607.9 607.9
D-3 627.1" 605.3 | 605.7 | 605.6 | 605.4 |607.3 |607.1 |607.2
D-3A 627.0"' 609.6 609.7 609.6 | 609.6 609.7 6092.6 609.7
D-4 626.0' 608.2 608.0 608.1 | 608.,1 607.9 607.6 607.8
D-5 625.4" 608.2 608.5 605.4 608.3 608.6 &607.9 608, 3
D-6 626.4"' 595.1 596.4 595.7 | 595.8 605,2 ‘606.0 606.3
D-6A 626.2"' 610.0 610.2 610,0 | 609.5 6ll.4 611.6 612.0
D-7 620.0' 606.2 606.1 606.1 | 606.1 606.3 606.1 606.0
D8 620.0' 604.0 604.0 604.0 | 603.9 604.3 604.2 604.0
D-8 619.9" 605.7 | 605.9 | 605.8 | 605.7 |607.1 |6€07.5 |607.6

Goider Associates
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LIST OF ABBREVIATIONS

The abbreviation commonly employed on each “Record of Borehole,” on the figures and in the text

of the report, are as follows: ‘

I. SAMPLE TYPES

AS auger sample

S chunk sample

DQ drive open

DS Denison type sample
FS foil sample

.RC rock core

ST slotted tube
TO thin-walled, open
TP thin-walled, piston
WS wash sample

II. PENETRATION RESISTANCES

Dynamic Penetration Resistance:
The number of blows by a 63.5 kg (140 1b)
hammer dropped 760 mm (30 in.} to drive
uncased a 50 mm (2 in.} diameter, 60° cone
attached to “A” size drill rods for a distance
of 0.3 m (12 1n.).

Standard Penetration Resistance, N:
The number of blows by a 63.5 kg (140 Ib)
hammer dropped 760 mm (30 in.) required
- to drive a 50 mm (2 in.) drive open sampler
for a distance of 0.3 m {12 in.}.

WH sampler advanced by static weight—
weight, hammer

PH sampler advanced by pressure—pressure,
hydraulic

PM sampler advanced by pressure-—pressure,
manual

NOTES:

III. SOIL DESCRIPTION

(a) Cohesionless Soils ‘N’

Blows/0.30m
or Blows/ft.

Relative Density

Very loose Otod

Loose 4to 10
Compact 10 to 30
Dense 30 to 50
Very dense over 50

(b) Cohesive Soils

“Cu’
Consistency kPa psf.
Very soft 0to 12 - Dto 250
Soft 12 to 25 250 to 500
Firm _ 25 1o 50 500 to 1000
Stiff 50 to 100 1000 to 2000
Very stiff 100 to 200 2000 1o 4000
Hard over 200 over 4000

IV. SOIL TESTS

C consolidation test

H  hydrometer analysis

M sieve analysis

MH combined analysis, sieve and hydrometer!
undrained triaxial?

consolidated undrained triaxial?

drained triaxial

unconfined compression

field vane test

- L RO

1Combined analyses when 5 to 95 per cent of the material passes the No. 200 sieve.
2Undrained triaxial tests in which pore pressures are measured are shown as ¢ or R.
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LIST OF SYMBOLS

I. GENERAL | (b) Consistency

liquid limit

plastic limit

plasticity index

shrinkage limit

liquidity index = (@ — wg)/In
consistency index = (w;, — w)/JIp

void ratio in loosest state

void ratio in densest state

relative density = (€mez — )/ (Cmaz — €nm)

(c) Permeability

7 = 3.1416 W
¢ = base of natural logarithms 2.7183 . We
log, & or In @, natural logarithm of @ Ie
logye @ or log a, logarithm of ¢ to base 10 Ws
i time Iy
£ acceleration due to gravity Ic
V  volume €maz
W weight €min
M moment : _ D,
F  factor of safety

II. STRESS AND STRAIN B
“ pore pressure g
T normal stress i
¢  normal effective stress (¢ is also used) B

T shear stress j

linear strain

[

€z¢ Shear strain

hydraulic head or potential
rate of discharge

velocity of flow

hydraulic gradient

coeflicient of permeability
seepage force per unit volume

(d) Consolidation (am;dimensional)

v Poisson's ratio (u is also used) .
. . , m, coefficient of volume change
E  modulus of linear deformation (Young's - .
= —def (146)As
modulus) R .
. C. compression index = —Ae/A fogio o
G modulus of shear deformation ) L
ey o coefficient of consolidation
K modulus of compressibility ) ]
Fcient of vi ¢ T, time factor = cd/d? {d, drainage path)
ient o .
T coethe viscosity U  degree of consolidation
I1I. SOIL PROPERTIES (e) Shear Strgngth
(a) Unit weight 7;  shear strength
y  unit weight of soil (bulk density) ¢ efiective cohesion | _
v, unit weight of solid particles , n (‘ercep in terms of effective
¢ effective angle of p stress

vs unit weight of water :
v¢ unit dry weight of soil (dry density)
unit weight of submerged soui

Y

G, specific gravity of solid particles G,=v,/vw ;:
¢ ' void ratio

% porosity

w  water content “
S, degree of saturation S

shearing resist- | r, = ¢/ + ¢’ tan ¢’
ance, or friction |
apparent cohesion®
apparent angle of >in terms of total stress
shearing resist- (7, = ¢, + o tan ¢,
ance, or friction

coefficient of friction
sensitivity

*For the case of 2 saturated cohesive soil, 5 = 0 and the undrained shear strength r, = ¢4 is taken

as half the undrained compressive strength.
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rorm G.A.—u—' Froject No. Q‘EJ_’-_‘_"E@E’_?._
RECORD OF BOREHOLE D-lI
LOCATION See Figure 2 BORING DATE APRIL |9 j 283 DATUM | [
SAMPLER HAMMER WEIGHT |40 |b.DROP 30 in. PENETRATION TEST HAMMER WEIGHT DROP
o SOIL PROFILE SAMPLES DYNAMIC PENETRATION ‘*..'_ COEFFICIENT OF PERMEABILITY, o
o — = RESISTANCE, BLOWS / g . k., CM./ SEC. 22 | PIEZOMETER
# = =l Quw i IxI0  Ixl0  Ixl0  Ix10 zb5 OR
= ' z|s -l = = &1 - - A _ . . L s ou STANOPIPE
© |[ELEVN. DESCRIPTION e8] 3o | SHEARSTRENGTH natv-+ a0 e Wt E " | INSTALLATION
& |PEPTH z|S|E|9] 2 i i REMV.-@® u.-O n——ﬁ—i ol
o o @D | w adg
@ 2] ! 2 20 4 -
L3230 PROTECTIVE
AP
6284 | DIKE CREST CROUND SURFACE
©.o
CEMENT —-—"h
1 SEAL i
2z
10 pol!™ | 825
z ’ |O
fo) /|
3|~ |B NATIWVE —==| /]
CLAY BACKFILL
4 |, |14 Q
620 //
S|« |15 Qo A
i 1
A A gt PR
E '?’ROA\:ZE =AND AND ' 6 |rw|PH //
o | GRAVEL 1
i (oike Fien) NX 7|2 e - ? ' A
9 .0,
E dl
T - "
174 8 4 I5 O ;,1; /
W < :
2| % 3 d%
0|8 ) 3
- < 9|~ |\7]&lo Q n
o CEMEN T~
» S | eenTonITE
W 3" P GRoOOT
&o 5
60 3.4 A :
75.0 |HARD BRowN SILTY 4 ) 0 SENp
co 1.9 LAY TRACE RooTS A ﬁ “ IED, 26 Q FIWLTER
I Ea e !
VERY STIFF 6REY 1
BRoVWN SICTY CLAY| /| 12|~ (& e :
DISTINCT HORIZD| _J g
LAMINAT iU NS, 0CCAS. | K PIEZOMETER —=| |
SAND PARTINGS / 4=
(DESICCATED crUST)| . 13|~ (17 i o o
59¢, 9 | .
3.5 | END oF HOLE WATER LEVEL IN
PIEZOMETER AT
595 ELEV. 606.7 ft.
ON MAY IC,1963
ELEV. &06.4 {4,
©N JUNE 2,983
S9%0
0
19 -ts Percent axial strain at failure
I
DRAWN ——__ b™m.
VERTICAL SCALE TR
CHECKED .. .2 o s

| INcH To S FEET
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Form G.A.—D~—) rivject ww ,'::"I_-__.'_a_q__.._.
RECORD OF BOREHOLE D-2
LOCATION See Figure 2 BORING DATE APRIL 20, 1983 DATUM M.S.L.
SAMPLER HAMMER WEIGHT 1|40 |b.DROP 20in. PENETRATION TEST HAMMER WEIGHT DROP
o SOIL PROFILE SAMPLES DYNAMIC PENETRATION ""-.: COEFFICIENT OF PERMEABILITY, @
g : g RESISTANCE,BLOWS/ (\ k., CM./ SEC. # 2 PIEZOMETER
& 5 El 2w | e IXxI0  IxI0  IxI0  IxIO zh OR
s . 2% |l 23 . b . . : : e o w STANDPIPE
© |[ELEV'N| DESCRIPTION cle|a || 20 g:EAR STRENGTH yaTvi-+ @.-@ e T S | INSTALLATION
z DEPTH |5|z|19] L1 : REMV.- @ U.-O e o
fii] 5 = « - lo 20 3o 40 =1
- &30 PROTECTIVE PIPE
AND <AP
GROUNTD
627.9 DIKE CREST SURFACE g | o
6.0 )
I| o
) | D?D_ 21 1625 o /] /|
NATIYE
BACKFILL 4
o 2 1y 9 0]
v
c2 - /
3|4 |9 & o v
STIFF To VERY STIFF e %
GREY BROWN SILTY I
> CLAY, TRACE SAND i (1
u AND GRAVEL 3" B
}J} (DIKE FILL) -] el Ep———-——-l </\H
o i
Wiz 2 - § //
\J &

2 9 £ po|CO a /]
< 51 = A
5 6 o) ':3? 4

M -
i R G bS]
; 5
4
o| B L CEMENT -
1 - clo b BENTANITE
W &RouT
w |607 . 9
20.0
VERY STleew;{;sTpFF 10
EY ;
SAR%UJIE&?._-W CLAY ) o SAND — |-
DISTINCT  HORIZoNTAL &S .
L.AMEINATL?E;Q?}, ORCCAS. T
FIN SA ARTINGS "Ll
(DESICCATED CRUST) PIEZoMETER —f&1 |*
1 H—O—-H - MH A b
599 .9 : AL
= o e i o &e00 L
8.0 FIRM To sTIFE B J
GREY BRoWN SILIY
CLAY LAMINATED, | Q
597 4 [PCCAS. FINE SAND PARTINGG -
20.5| END OF HOLE WATER LEVEL IN
PIEZOMETER AT
ELEY. 608.l £t ON
MAY 10, 1983 .
595 ELEV.607.9 €<+ ON
JuNE 2,982
0
s -t-s Percent axial strain at failure
I
orAWN __. DM _____

VERTICAL SCALE
| INCH To S FEET
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rorm G.a.—u=' Project No. 220327070
RECORD OF BOREHOLE D-3
LOCATION See Figure 2z BORING DATE APRIL zO, 1983 DATUM M.S.L..
SAMPLER HAMMER WEIGHT |40 |b. DROP 30 in. PENETRATION TEST HAMMER WEIGHT DROP
fa) SOIL PROFILE SAMPLES DYNAMIC PENETRATION ‘\, COEFFICIENT OF PERMEABILITY, -
g z RESISTANCE,BLOWS / ('\‘.. k.; CM./ SEC. E'E PIEZOMETER
L'.. 5 El 2w S IXI0  IXI0  IxI0  IxI0 zk OR
© d ITI W@ : &J S EAR. STRENlGTH l | WA:fER COP:ITENT F"ERCENT: QE i bl
©  |ELEV'N. : o H = P : E
2 e DESCRIFTION E(212 (2| 28 | cu ibisge NAT.V.- + Q.-@ - i E" | INSTALLATION
= e |S|E|19] I REMV.- @® u-0 I W 32
@ 5 = - - sS00 oo ISco 2000 I 20 20 40 = |
PROTECTIVE F’H"E.f—’
627 DIKE cREST |EROUND SURFACE
.0
;2 5 o
I |po |12 | €25 =
STIFF To VERY
STIFF GREY BROWN
SILTY cLAY ‘ o o
TRACE SAND AND Z |2 |24
GRAVEL
(DIKE FILL) .
( 3 ‘) !3 bao C HMH
1 ~
D CEMENT-
2794 * BEMTOMNITE
(&3] H— & GROUT
N
L\
T
3” 1 O
4 ltw|PH. &%
2
5 [pe. |5 @]
&1D.6
3 STIFF DARK BRow
eSSl c.n.mg-réomﬁu.fvlf ¢ |« |13 610 -
o . MaTYER  © Il
8.0
& +
>
w
b
(1Y "
s ; 7 TW P.H. o5
J1g STIEF GREY BROWN |
= b SILTY cLAY ,DISTINCT |
q g HORIZONTAL LAMINATIONS .
5t OCCASIONAL Fikesand | || o Z° o
PARTINGS @ D.o.
% = (DESICCATED CRUST)
<
% a &00
SR L L
n| 28.0
0 ite e la o EMH
1 @ +
4 595
., i
‘ e —_—
<oF T To FIRM GREY 16 frw [PH. . e
SILTY CLAY,
LAMINATED, OcLAS. | 11
FINE SAND PARTINGS
(LACUSTRINE CLAY) z" _
N [po |4 |20 =
"/
-
K -
555 SAND e
A d fili
58 1.8 1A 12 | 4 | & PIE.ZQME.TER.A—‘!T- I
45 .3 i 6 W b
STIFF ToVERYSTIEE |
GREY SILTY cLAY 580 | L
WITH SAND, TRACE | ol
sk ey e L
e AT ELEV. sz |
v 1 . . ON MAY D))
576. & 1t il P M ELEV. £07.2 £+,
50.5| END ©F HOLE 0 ON,_\UNE?_,\QBB
|5t5 Percent oxial strain at failure
I
DM
BRAWN —ceeas i e
VERTICAL SCALE - Taf
I INcH To S FEET Golder Associates CHECKED __=. B3




R pisject No:  S2am28%
RECORD OF BOREHOLE D-3A
LOCATION See Figure BORING DATE APRIL 21,1983 DATUM M., k.
SAMPLER HAMMER WEIGHT 14 Ib. DROP 3oin. PENETRATION TEST HAMMER WEIGHT — DROP —
o SOIL PROFILE SAMPLES DYNAMIC PENETRATION ™~ COEFFICIENT OF PERMEABILITY, w
) - RESISTANCE, BLOWS/ < k. CM./ SEC. 22 | PiEZOMETER
= = W s 110 IxI0  IxI0 zE OR
= . PiEluInl 55 , . . ' . i OQu | STANDPIPE
© [ELEV'N| DESCRIPTION cle|d ¢ >3 g:{EAR STRENGTH oy . 4+ o-@ WATE:?P CONTENT,PER(:ENT E" | insTacLaTION
z DEPTH 212k Q| U™ : REMV.- ® U.-O S S, .- o
] b | Z @ | w -
&30
PRoTECTIVE PIPE
AND CAP
GROUND
¢21. 3| DIKE SREST | SURFACE
0.0
&25
>
,"3
n
2 (DIKE FILL)
G138 620
@ |2 N n
> |9 w
<= A
< a
o
& | < 2
2|8 :
ol 1
[ z 615
0 =
0 sanND :
FILTER N
N i
&io.B : \ PIEZOMETER —ot |’
1= :
S v &lo Vel L
SILTY <LAY == |
(DESICCATED CRUST) i
Loe . B E
Zo.5 END ©oF HoLE WATER LEVEL 1N
PIEZOMETER AT
605 ELEY. €09.6 ON
MARCH 10,1982
ELEV. 609.7 oM
LiuNe 2, 1983
600
0
|5+5 Percent axial strain at failure
1o
DRAWN - .. bwm.

VERTICAL SCALE
1 iNeH Te S FEET
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Form G.A.—D—1I.

Project No. 723\ 1w 89 ___

RECORD OF BOREHOLE D-5
LOCATION See Figure 2 BORING DATE AFRL. 22 /983 DATUM ™.S.L.
SAMPLER HAMMER WEIGHT |40 [b. DROP 3Oin. PENETRATION TEST HAMMER WEIGHT DROP
8 SOIL PROFILE SAMPLES DYNAMIC PENETRATION “-._. COEFFICIENT OF PERMEABILITY, @
o 1 = RESISTANCE, BLOWS/ 4 k., CM./ SEC. 22 | PEZOMETER
& = l Sw 0 i iIx10  1xI0  1xI0  IxI0 2k OR
e . 26w @ <2 SHEARI STRE l T l : l l : gl S
© [|ELEVN| oESCRIPTION ]2 8] 20 | e o T NATV.- 4+ 0-@ A £ | INSTALLATION
& DEPTH ) e|[S|E(9] 4 ' i REMV.- @ U.-O N "W, od
@ "u-i Z - i 500 jooo IS0 2000 lo 20 20 40 -
&30
PROTECLTIYE PIPE
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HYDROGEOLOGIC INVESTIGATION

Preliminary Data Summary
Northern Ohio Treatment Facility
Vickery, Ohio

Chemical Waste Management, Inc.
3956 State Route 412
Vickery, Ohio 43464

Attention: Mr. Gary Brown

Laboratory Job No. 33767

March 21, 1983

Report No. T-20135

Bowsgr-MORNER
'jub',nﬁ _,Calgomtoxici, e,



BOWSER-MORNER Testing Laboratories, Inc.

Founded 1911

TOLEDO DISTRICT - 122 S. St. Clair St. ° P.O. Box 838 .. Toledo, Ohio 43696 e 419/255-8200
March 21, 1983

Chemical Waste Management, Inc.
3956 State Route 412
Vickery, Ohio 43464

Attention: Mr. Gary Brown

RE: Hydrogeologic Investigation
Preliminary Data Summary
Northern Ohio Treatment Facility
Vickery, Ohio
Laboratory Job No. 33767

Gentlemen:

The following report consists of a series of appendices which contain
accumulated data from the above referenced study of the site in Vickery,
Ohio. The hydrogeologic study and site assessment was performed in accor-
dance with the special terms and conditions set forth by the Hazardous
Waste Facilities Approval Board in the Site Facility Permit issued December
19, 1981. The data contained in this report is the result of that study.
This report is intended to be an addendum to a preliminary hydrogeologic
analysis and site assessment which has been prepared for the site. The
data contained in this report verifies the conclusions reached in the pre-
liminary site assessment report.

It is planned to eventually assimilate this data into a final report
which will describe the hydrogeologic conditions at the site and which will
assess the site as a hazardous waste disposal facility. At the present
time additional work is being recommended in order to be able to finalize
the site assessment portion of the project.

[f there are any questions or if we can be of further service, please
contact us.

Respectfully submitted,
BOWSER-MORNER, INC.

) ; P
1. 2abed N
. Richard Hoppenjans, P.E.
Chief Engineer

ijr;¢£;1_k< k<;¢¢437‘¥9t,

Julie K. Kampa, Geologist
JRH: 1

l1c-Donald McCombs
lc-Ron Shaw]

CORPORATE ADDRESS ° 420 Davis Ave, . P.O. Box 51 ° Dayton, Ohio 45401 ° 513/253-8805
KENTUCKY DISTRICT = Route 8 West = P.O. Box636 e  Maysville, Kentucky 41056 ¢  606/564-5508
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APPENDICES

Field and Laboratory Test Data
Injection Well Logs

Water Well Logs

Background Water Quality Data

Aguifer Pumping Test Data

Statistical Analysis of Monitoring Well Data

RCRA Monitoring Well Data

Example Analysis of Waste Streams
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APPENDIX A

FIELD AND LABORATORY DATA




LOG OF BORING NO. L

NORTHERN OHIO TREATMENT FACILITY - VICKERY, COHIO

BORING LOCATION:: As shown on boring location plan DATE STARTED: 10-13-82
SURFACE ELEVATION: 602’ DATE COMPLETED: 10-14-82
STRATUM DESCRIPTION OF MATERSAL SAMPLE BLOWS PER YN BLOWS
NQ, & SAMPLE 6" ON /FT.OR
TYPE DEPTH SAMPLER CORE REC,
‘ 0.0'] Topsoil
0.5'
— Hard brown silt.: and clay, some sand,| i, 1.0- 2.5 15-16-17 13
- trace of organic, danmp
?v
I ic 4.0- 6.0 24"
6.0'
—" Very stiff brown and gray silt, some _ _ a_
— 8.5 | clay,traces of sand and gravel;moist 2A 6.0- 7.5 7= 815 23
- Stiff gray silt and clay, trace of
. sand, moist 34 9.0-10.5| 3~ 6~ 5 11
10
B 2¢ | 12.0-14.0 18"
| (Becomes soft with 3" wet brown silt
l15" and sand layer at 14.0") 4a 14.0-15.5 2- 2= 2 4
(20" 5A 19.0-20.5 2« 2w 2 4
B (B d
ecomes medium stiff at 24.0°
— 55 o o SERER 8 . 6A | 24.0-25.5] 2- 3- 3 6
Stiff gray clay, some silt, traces
- of sand and gravel, damp
1 30' 7TA 29.0-30.5 3- 5- 6 11
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
TECHNIC iniTeaL oEpTH:_43.0" (heavy) X A, SPLIT SPOON
tAN:  TA and RF ' ‘ .
" COMPLETION DEPTH: 39.0 a. NX wire
JOB NO.: 313767 (1) DEFTH AFTER: 24 hrs! 23 X C. SHELBY TUBE

BOWSER — MORNER

TESTING LABORATORIES, INC,
2815 A -1



2B15

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

LOG OF BORING NO. 1 - continued

BORING LOCATION: As shown on boring leocation plan DATE STARTED: 10-13-82
SURFACE ELEVATION: DATE cOMPLETED: 0714782
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER N BLOWS
NO. & SAMPLE 6" ON /FT,.OR
TYPE DEPTH SAMPLER CORE REC.
(30"
135° 3C 34.0-36.0 24"
36.0"
B Hard gray silt, some clay, some 8 36.0-37.5 6-18-29 47
sand, trace of gravel, moist
40! 9A 39.0-40.5 66--34/2" 100+
4.0 10A | 44.0 100/0" 100+
[ 45" Hard gray shaley dolomite
B 1B | 44.0-49.0 55
NN
- 2B £9.0-59.0 ag"
st
60"
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
43.0" (heavy) ¥
INITtAL DEPTH: A, SPLIT SPOOCN
TECHNICIAN:  TA and RF 39.0° X NX wire
COMPLETION DEPTZ: 7 3'
JOB NO.: 33767 (J l) DEPTH AFTER: HRS. ) c. SHELBY TUBE

BOWSER — MORNER

TESTING LABORATORIES, INC.



2B15

LOG OF BORING NO. 1 - continued

NORTHZRN OHIO TREATMENT FACILITY - VICKERY, COHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-13-82
SURFACE ELEVATION: 602’ DATE COMPLETED:10-14-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER “N'""BLOWS
NC. & SAMPLE 6" ON /FT. OR
TYPE DEPTH SAMPLER CORE REC.
60"
3B 59.0-64.0 56"

Bottom cf boring at 64.0'

METHOD:

TECHNICIAN:

JOB NO.:

Hollow Auger WATER ORSERVATIONS TYPE SAMPLER:
. 43,0 (heavy) X
INITtAL DEPTH: Y AL SPLIT SPOCN
TA and RF 39.0° X NX wire
COMPLETION DEPTH: B.
33767  (31) perTH AFTER: 2% HRs. 123 X C. SHELBY TUBE

BOWSER — MORNER

TESTING LABORATORIES, INC.



ROCK CORE LOG

Job No. 33767 Boring No. 1

Date Logged 11“1“82 Core Top Elevation 558
Observer JKK Core Recovery 291"
Surface Elevation 602"

Silurian/Tymochtee member of Bass Islands Formation

Age{s)/Formation(s)

TOTAL Rock Quality Designation (RQD) 447
5+ per foot

TOTAL Fracture Frequency (FF)

Depth(fc) Description Sample [Recovery
Hard gray and white shale with gypsum, occasional
44.0 voids with crystalline gypsum, occcasicnal clastic 1B 55"
zone. ROD = ([32%
48.5 Hard gray and black shale, occasional voids lined

with gypsum crystals.

49.0 2B 90"
ROD = | 46%
FE_ = 5/ft.
591 Hard gray and white shale with gypsum, occasional
) voids.
59.0 3B 56"
ROD = 33%
FF = 5/ft.
64.0 Bottom of boring.
A — 4 BOWSER-MORNER

Testing lL.aberatories, Inc.



LOG OF WELL NO. 1

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring SURFACE ELEVATION: 601.3"
DATE INSTALLED: igcizigg plan. TOP OF PIPE ELEVATION:  603.04"
TYPE OF PIEZOMETER : 1 1/4" SCH 40 1 1/4" x 3" 0.010 slot.
WATER SURFACE |WATER SURFACE
DATE DEPTH (FT.) ELEV. (FT.) INSTALLATION DESCRIPTION
DESCRIPTION DEPTH (FT.)
10-14-82 7.3 595.7
10-14-82 6.4 * 596.6
10-19-82 AM 8.5 594.5 — 2.0'
1.5" Pipe
10-19-82 PM 7.4 595.6
0.0
10-20-82 7.3 595.7
1-19-83 5.68 595.6
2-3-83 3.9 597.4
* After 6 hours.
Grout
————— we—10.0" Est.
Bentonite
Plug
— 4, 0'( Collar)
Bedrock
| 60.0
Screen »
-
-
:: 63.0'
Botton of 64.0"
Boring
TECHN&HAN TA-RF Guard pipe with locking cap installed.
JO8  NO. 33767 (j1)
A -5




2B1S

LOG OF BORING NO.

2

NORTHERN OHIC TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-11-82
SURFACE ELEVATION: 609" DATE coMpLETED: 10~12-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER  |“N" BLOWS
NO. & SAMPLE 6" ON /FT. QR
TYPE DEPTH SAMPLER CORE REC.
0.0" | (FILL) Topsoil
| 1
| 0.5 (FILL) Hard brewn silt and clavy, 1A 1.0- 2.5 12-21-14 15
| traces of sand, gravel and organic
3.0" | material, damp
B Very stiff brown and gray clay and
57 silt, traces of sand and gravel, damp g4 4.0- 5.5 G B-11 19
- 1cC 7.0- 9.0 24"
10 34 9.0-10.5 | 6-11-12 23
-
O 15.00 (Becomes stiff at 14.0") 4A 14.0-15.5 6~ 5-10 15
Stiff brown and gray silt and clay,
- trace of silt, wet
. 18.0°
s Very stiff grav silt, scme clay,
P traces of sand and gravel, damp SA 19.0-20.5 7- 9-11 20
L
— 6A 24,0-25.5 6—- 9-11 20
125" .
-
— (Becomes stiff at 29.5")
30 7A 29.0-30.5 3~ 6- 6 12
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
TECHNICIAN:  TA and RF miTiaL pepTH: 2 X A. SPLIT SPOON
: an :
COMPLETION DEPTH: g, D& wire
4OB NO.: 33767 (il) DEPTR AFTER: 24 HAS, 5.3 C. SHELBY TUBE

* 9.0'(light); 48.0'(heavy)

BOWSER — MORNER

TESTING LABORATORIES, INC.



LOG OF BORING NO. 2 - continued
NORTHERN OHIQ TREATMENT FACILIETY - VICKERY, OHIO
BORING LOCATION: As shown on boring location plan DATE STARTED: 10-11-82
SURFACE ELEVATION: 609" DATE COMPLETED: 10-12-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BL.OWS PER N BLOWS
NO. & SAMPLE 6 ON /FT, OR
TYPE OEPTH SAMPLER CORE REC.
30"
-
— (Becomes very stiff at 34.0")
35! 8A 34.0-35.5 7~ 9-11 20
40" 9A 39.0-40.5 7-10-15 25
| 43.0
Hard gray silt, some sand, some
45" clay, trace of gravel, damp 10A 44.0-45,0| 78-22/1" 100+
| __ '49.3' 1lA 49.0-49.5 100/5" 100+
{50 Gray weathered limestone
51.0"
I Medium-hard gray shaley dolomite
i with gypsum
“ﬁ 1B 50.0-59.0 108"
[55"°
aor
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
TECHNICIAN:  TA and RE INITIAL DEPTH: * X A.  SPLIT SPOON
. an .
COMPLETION DEPTH: X B. NX wire
JOB NO.: 33767 L oEPTH aFTER: 2%  WRs. 5.3 X C. SHELBY TUBE
% 9.0'(light); 48.0' (heavy) BOWSER -- MORNER

TESTING LABORATORIES, INC.

2815



LOG OF BORING NO. 2 - continued
NORTHERN OHIQO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-11-82

SURFACE ELEVATION: 609" DATE COMPLETED: 10-12-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER [N’ BLOWS

NO. & SAMPLE 6" ON /FT.OR
TYPE DEPTH SAMPLER CORE REC
60"
B 2B |59.0-69.0 93"
65"
— 3B 69.0-70.0 12"
70!
[ 4B 70.0-80.0 80"
80"
85" 5B 80.0-90.0 120"
90"
Bottom of boring at 9¢.0'
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
) * X
TECHNICIAN: TA and EF INITEAL DEPTH: _ A, SPLIT SPOQON
COMPLETION DEPTH: _ . K g. NX wire
JOB NO.: 33767  (31) pEPTH AFTERSS s, 203" X €. SHELBY TUBE
N ' . BOWSER — MORNER
*  9.0"(light); 48.0' (heavy) TESTING LABORATORIES, INC.

2B15



ROCK CORE LOG

Job No. 33767 Boring No. 2
Date Logged llf1“82 Core Top Elevation 559"
Observer IKK Core Recovery 413"
Surface Elevation 609"

Age(s) /Formation(s) Silurian/Tymochtee member of Bass Islands Formation

TOTAL Rock Quality Designation (RQD) 39%
TOTAL Fracture Frequency (FF) o+ per foot
Depth(ft) Description Sample [Recovery
50 Hard gray and white shale with gypsum, occasional 1B 108"
voids and weathered zomes ROD = 167
FF = s/fe.
2B 93"
59 ROD = 30%
FE = R/fr
Hard gray and black shale, occasional voids
59,5 (especially upper part) and weathered zones
Hard gray and white shale with gypsum, cccasional
62,2 voids and weathered zomes.
3B 12"
69.0 RQD = 417
Y = 4/ fr.
A * go"
70.0
RQD = 16%
TF = 8/ft]
78.5 Bard massive fine grained gray dolomite with
) gypsum in fillings, carbonaceous partings
: 5B 120"
80.0 ROD = 63%
FF = 3/ft
86.0 Hard gray and white shale with gypsum, occasional
: voids
* Inner barrel came loose and ground core up.
A -9 BOWSER-MORNER

Testing Laboratories, Inc.



ROCK CORE LOG

Job No. 33767 Boring No. 2 - continued

~1- 559'
Date Logpged 11-1-82 Core Top Elevation
Observer JKK Core Recovery 413

Surface Elevation 609"

Ape(s)/Formation(s) Silurian/Tymochtee member of Bass Tslands Formation

39%

TOTAL Rock Quality Designation (RQD}
‘ 5+ per foot

TOTAL Fracture Frequency (FF)

Depth(ft) Description Sample [Recovery

89.0 Bard black shale

Bottom of boring at 90.0'

A - 10 BOWSER-MORNER
Testing Laboratories, Inc.



LOG OF BORING NO. 3

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 1-18-83
SURFACE ELEVATION: 610° DATE COMPLETED:  1-18-83
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PEA  [“N" BLOWS
NO & SAMPLE 8" ON /FT, OR
TYPE DEPTH SAMPLER CORE REC.
0.0'| Topsoil
1.07
[ Stiff brown and gray clay and silt,| 1A 1.0- 2.5 5- f- 7 13
'““ traces of sand and gravel, moist
S {Becomes medium stiff at 4.07)
51 24 4.,0- 5.5 b= 4— 5 9
L 9.0'1
10' Medium stiff gray clay and silt, 34 9.0-10.5 2= 3~ 4 7
traces of sand and gravel, with
B 1" brown silt seam, moist
| 14.0°
15 Medium stiff gray silt, some clay, LA 14.0-15.5 3— 3— 3 6
some sand, trace of gravel, wet
20" 54 |19.0-20.5 2- 3- 4 7
— !
25 6A [24.0-25.5 3- 3- 4 7
: (Becomes moist at 29.0")
30! ' 7A  |29.0-30.5 3- 5- 8 13
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
iniTiaL pepTr: 190" (medium) X " A, SPLIT SPOON
TECHNICIAN: BK and CL None
COMPLETION 0567!“7‘.5 26 01 B,
JOB RO.: 33767 (3L DEPTH AFTER:__ _ HAS. _ €. SHELBY TUBE

BOWSER — MORNER
TESTING LABORATORIES, INC.

A~ 11



LOG OF BORING NO.

3 - continued

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 1-18-83
SURFACE ELEVATION: 610" DATE COMPLETED: 1-18-83
STRATLIM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER YN BLOWS
NO, & SAMPLE 8" ON /FT.OR
TYPE DEPTH SAMPLER CORE REC,
£TALE
| (Becomes very stiff at 34.5")
35" 8A 34.0-35.5 7-11-18 29
— 38.5"
Ak Gray silt, some sand, some clay,
A trace of gravel, contains gypsum "
.0-40. - 100+
» (Auger refusal at 40.5') 94 39.0-40.0 50-30/3
N Bottom of boring at 40.5°'
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
TECHNICIAN: iTiaL peptr:19. 0" (medium) X A SPLIT SPOON
N:' 3K and CL None
COMPLETION DEPTH: 8.
JGBNO.: 13767 (11) perTH AFTER: _ 02 701ng 26.0] €. SHELBY TUBE

A - 12

BOWSER — MORNER
TESTING LABORATORIES, INC.



LOG OF BORING NO. 4
NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 1-26-83
SURFACE ELEVATION: 611" DATE COMPLETED: 1-26-83
STAATUM DESCRIPTICN OF MATERIAL SAMPLE BLOWS PER YN BLOWS
NO. & SAMPLE 8" ON /FT.OR
TYPE DEPTH SAMPLER CORE REC.
l_ 0.0' | Topsoil
| 1.0
Stiff brown and gray silt, some 1A 1.0- 2.5 4= 5- 6 11
|
clay, some sand, trace of gravel,
[ moist
= (Becomes soft at 4.0") 2A 4.0- 5.5 7- 1- 3 4
[ 9.0
et Medium stiff gray silt, some clay, 3A 9.0-10.5 2= 3= 5 8
some sand, trace of gravel, moist
;3, (Becomes stiff at 14.5") AA | 14.0-15.5 3= 7- 7 14
B {(Becomes medium stiff at 19.0")
ik 54 19.0-20.5 3- 3- 6 9
5 6A |24.0-25.5 | 13- 4- 4 8
e (Becomes very stiff at 29.5")
30 7A 29.0-30.5 6- 8-13 2%
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
. * X
TECHNIGIAN:  BE and CL INITLAL DEPTH: TR A, SPLIT SPOON
COMPLETION DEPTH: : 8.
408 NO.: 33767  (31) perTH aFTER: _0:0 nps 32.0' €. SHELBY TUBE
*  4.0"(trace); 9.0'(heavy) BOWSER — MORNER
*% Taken in augers. TESTING LABORATORIES, INC.

A - 13



LOG OF BORING NO. 4 - continued

NORTHERN OHIO TREATMENT FACTLITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 1-26-83
SURFACE ELEVATION: 611" DATE COMPLETED: 1-26-83
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER N BLOWS
NO. & SAMPLE 6" ON /ET. OR
TYPE DEPTH SAMPLER CORE REC.
30"
- (Becomes hard at 34.5'")
35! 8A 34.0-35.5 10-16-19 35
— 38.5'
— Gypsum_and weathered shale 94 |39.0-39.5 | 100/2" 100+
L Bottom of boring at 39.5'
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
%
INITtAL DEPTH: X TA, SPLIT SPOON
TECHNICtAN: BEK and CL LR
COMPLETION DEPTH: 36'32"61 B
0B NO.: 33767 (31D DEFTH AFTER: HAS. ’ €. SHELBY TUBE
% 4.0'(trace):; 9.0' (Cheavy) BOWSER — MORNER

%% Taken 1

n augers.

A - 14

TESTING LABORATORIES, INC,



LOG OF BORING NO. 5

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-14-82
SURFACE ELEVATION: 616 DATE COMPLETED:  10-14-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER “N'" BLOWS
NO. & SAMPLE 6 ON /FT. OR
TYPE DEPTH SAMPLER CORE REC.
0.0" | Topsoil
0.5
— Very stiff brown clay, some silt, 1A 1.0- 2.5 6-12-13 25
— traces of sand and gravel, damp
5 1C 4.0- 6.0 24"
6.0
Vgry gtiff brown and gray clay, some 94 6.0- 7.5 17-28-29 57
— silt, some sand, trace of gravel,
- nolist
. . - [
H}y (Becomes stiff and gray at 8.0") A 9.0-10.5 he 5o 7 12
- 2C 13.0-15.0 24"
15" (Becomes medium stiff at 15.0")
s LA 15.0-16.5 3- 4- 5 9
20" 5A 19.0-20.5 3- 3- 4 7
[ a0 B6A 24.0-25.5 3- 4- 5 9
L
- 3C 27.5-29.5 o"
30! (Becomes very stiff at 30.0") TA 29.5-31.0 5- 9-10 19
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
INITIAL DEPTH: ?c - X A SPLIT SPOON
TECHNICIAN: TA and RF 4.0" X - NX wire
COMPLETION DEPTH: : 8.
408 NO.: 33767 (3L DEPTH AFTER: HRS. _ES_ C. SHELBY TUBE
*  37.5'(light); 39.5' {medium) BOWSER — MORNER

TESTING LABORATORIES, INC.

A - 15



LOG OF BORING NO.

NORTHERN OHICO TREATMENT FACILITY - VICKERY, OHIO

5 - continued

BORING LOCATION:

SURFACE ELEVATION: 616"

As shown on boring location plan

DATE STARTED: 10-14-82

DATE COMPLETED: 10-14-82

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER  |“N" BLOWS
NO. & SAMPLE 6" ON /FT. OR
TYPE DEPTH SAMPLER CORE REC.
60"
| 3B 58.0-68.0 118"
65"
70"
o 4B 68.0-78.0 120"
[75"
— 5B 78.0-80.5 30"
180"
— Bottom of boring at 80.5'
METHOD: Hollow Auger WATER OBSER VA TIONS TYPE SAMPLER:
INITIAL DEPTH: * X A.  SPLIT SFOON
TECHNICIAN: TA and RF 4.0 X
COMPLETION DEPTH: ___ X g, NX wire
JOB NO.: 33767 (L) DEPTH AFTER: HRS, X €. SHELBY TUBE

*  37.5"(light); 39.5" (medium)

A - 16

BOWSER — MORNER
TESTING LABORATORIES, INC.



LOG OF BORING NO. 5 - continued

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-14-82
SURFACE ELEVATION: 616 DATE COMPLETED: 10-14-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER “N‘ BLOWS
NO, & SAMPLE 67 ON /FT. OR
TYPE DEPTH SAMPLER CORE REC.
30"
—35. 8A 34.0-35.5 | 10-13-16 29
— 37.5°

— Hard gray sand, some gravel, some
clay, some silt (contains gypsum), 9A 39.0-40.0 | 85-15/1" 100+

Hallsg, 5| damp

Medium to hard shale

— 1B 40.5-48.0 84"
5
— 48,57
— Medium to hard shaley dolomite
| 50"
N 2B 48.0-58.0 120"
55"
60"

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:

INITEAL DEPTH: ¥ X - A SPLIT SPOON

TECHNICIAN:  TA and RF

compLETION pEPTH: __4:0" X s, NX wire
JOB NO.: 33767 (GL1) DEPTH AFTER: HRS. X - ©. SHELBY TUBE
% 37.5'(1ight); 39.5' (medium) BOWSER — MORNER

TESTING LABORATORIES, INC.

A - 17



ROCK CORE LOG

Job No. 33767 Boring No. 2

Date Logged 11-1—82 Core Top Elevation 576
JKK

Observer Core Recovery 472"

Surface Elevation. 616"

Age(s) /Formation(s) Silurian/Tymochtee member of Bass Islands Formation

TOTAL Rock Quality Designation (RQD) 43%

TOTAL Fracture Frequency (FF) 3+ per foot

Depth(fc) Description Samplé Recovery
40.5 Hard black fine-grained dolomite 13 84"
RQD = 0
41.0 Hard black thin-bedded shale
42.0 Soft gypsum and weathered black shale: highly
fractured, some seclutioning of gypsum
Hard massive white, gray and black shales with 2B 120"
48.0 some thin massive gypsum, appears clastic in RQD = 30%
part
57.0 Begin finding open voids with crystalline
gypsum
58.0 3B ] 118"
RQD = 517
FF = 4/ft.
67.5 Carbonaceous partings
. 68.0 4B 120"
RQD = 47%
FF = 3/ft.
78.0 5B 30"
RQD == 53%
Bottom of boring at 80.5' FF = 4/ft.

A - 18 BOWSER-MORNER
Testing Laboratories, Inc.



LOG OF WELL NO. s
NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring - SURFACE ELEVATION:  616.5
DATE INSTALLED:  1ocacien pian TOP OF PIPE ELEVATION: 619

TYPE OF PIEZOMETER : 1 1/4" PVYC SCH 40 with 1 1/4" x 3' screen, 0.010 slot

WATER SURFACE |WATER SURFACE

DATE DEPTH (FT.) ELEV. (FT.) Remarks INSTALLATION DESCRIPTION
DESCRIPTION . DEFTH (FT.)
10-15-82 4.0 After corinp
10-18-82 21.2 595.3
62.0 After air =2t
flush 2.0 pipe
0.0
57.0 After 5 minj
53.0 After 15 mip.
64.0 Flushed agafin
61.0 After 10 mih.
Grout
10-19-82 20.7 595.8
10-20-82 21.2 595.3
2-3-83 18.3 598.2
40.5 (collar
Bedrock
- 73.0
Screen E
] 76.0
Bottom of 80.5
Boring

Could not get well to bottom, collar was hanging up at sand
. layer above core hole. Pulled auger after pipe locked up
TECHNICIAN TA and RF for sand cave-in before grouting. Guard pipe with locking
cap installed.

JOB NO. 33767 (31D

A - 19




LOG OF BORING NO. 6
NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO
BORING LOCATION: As shown on boring location:plan DATE STARTED: 1~19-83
SURFACE ELEVATION: 612" DATE cOMPLETEDS ~19-83
STAATUM DESCRIPTION OF MATERIAL, SAMPLE BLOWS PER  |"N" BLOWS
NO. & SAMPLE 8" ON /FT. OR
TYPE DEPTH SAMPLER CORE REC,
0.0"| Topsoil
1.0

- Stiff brown and gray clay, some 1A 1.0- 2.5 3- 6- 8 14

— gilt, traces of sand and gravel,

— moist

. '

— {(Becomes very stiff at 4.5'") 2A 4.0- 5.5 6-11- 7 18

9.0
10" Medium stiff brown and gray silt 3A 9.0-10.5 3~ 5~ 5 10

and clay, trace of sand, moist

| 14.0°7
157 Soft gray clay, some silt, some 4A  |14.0-15.5 - 2- 3 5

sand, trace of gravel, moist

— (Becomes medium stiff at 19.5") 54 |19.0-20.5 9 3- 3 6

e 6A |24.0-25.5 2- 3- 4 7

-

il (Becomes stiff at 29.5%") 7A 29.0-30.5 be 6= T 13
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER
TECHNICIAN: miTiaL oepth:_ 9.0" (heavy) X A sPLITSPOON

BK and CL compLeTION oEPTH: 3907 ¥ 5.
JOB NQ.: an7e7  (i1) veetr arTER: 2.0 wps 17.2" C. SHELBY TUBE

* Taken in augers.

A - 20

BOWSER — MORNER
TESTING LABORATORIES, INC.




LOG OF BORING NO.

6 ~ continued

NORTHERN OHIO TREATMENT FACILITY -~ VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-19-83
SURFACE ELEVATION: DATE COMPLETED: 11-19-83
STRATUM DESCRIFTION OF MATERIAL SAMPLE BLOWS PER “N' BLOWS
NO. & SAMPLE 8" ON /FT.OR
TYPE DEPTH SAMPLER CORE REC,
30!
-
:: (Becomes hard at 34.0")
357 - —P 4
5 5t 8A 34,0-35.5 11-24 53_ 77
L — Gray shale
— 9A 39.0-39.5 100/1" 100+
S— Bottom of boring at 39.5'
"
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
.9.0"' (heavy) X .
TECHNICIAN: BK and CL INITEAL DEPTH: s A.  SPLIT SPOON
COMPLETION DEPTH: 3 . O a8,
JOB NO.: 383767 peptr acter: 2:0 wpe 17.2" C. SHELBY TUBE

* Taken in

augers.

A - 21

BOWSER -- MORNER
TESTING LABORATORIES, INC.



LOG OF BORING NO. 7

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-22-82
SURFACE ELEVATION: 609’ DATE COMPLETED: 11-22-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE B8LOWS PER N BLOWS
NO. & SAMPLE 8" ON /FT. OR
TYPE DEPTH SAMPLER CORE REC,
0.0'| Topsoil
Stiff brown and gray clay and silt, | 1A 1.0- 2.5] 4= 5- 7 12
i trace of sand, moist
- . 2A 4.0- 5.5 6-11-14 25
SR
9.0
— 3A 9.0-10.5 4- 8- 9 17
10’ Very stiff brown and gray clay,
some silt, traces of sand and
u gravel, moist
L
50 14:0° 4h | 14.0-15.5| 3 4- 6 10
. Medium stiff gray clay, some silt, : .
- some sand, trace of gravel, moist
— 19.0-20.5 3- 4~ 6 10
20" 5A 9
o5t (Becomes stiff at 24.5'") 6A 24.0-25.5[ 4~ 5~ 7 12
e 7A 29.0-30.5 3- 6- 9 15
30"
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
iniTiAL oepTH:_ 43 S(medium) 4 - X A, SPLIT SPOON
TECHNICIAN: BK and CL 41,57
COMPLETION DEPTH: 8.
*
0B NO.: 33767 (1) veptn arter0:25  yms 385 C. SHELBY Tusf

BOWSER — MORNER
TESTING LABORATORIES, INC.

A - 22



LOG OF BORING NO.

7 - continued

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DAYE STARTED: 11-22-82

SURFACE ELEVATION: 609" DATE COMPLETED: 11-22-82

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS FER N’ BLOWS

NO. & SAMPLE 6" ON /ET. OR
TYPE DEPTH SAMPLER CORE REC.
130"
—
35" (Becomes hard at 35.0") 84 34.0-35.5 3-12-13 31
40" 94 |39.0-40.5 | 12-24-39 63
- 42,51
— Weathered dolomite
| 10A 43.5-44.0 100/3" 100+
Bottom of baring at 44.0'

——
-

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:

1 .
TECHNICIAN: INITIAL nepml:*g" 5' (medium) X " A, SPLIT SPOON
"~ BK and CL compLeTion pEPTH: __ 41.53" 8.
JOB NO.: 33767 (D) oerr arteR:_0-25pg 385" €. SHELBY TUBE

A< 23

BOWSER - MORNER
TESTING LABORATORIES, INC.



NORTHERN OHIC TREATMENT FACILITY - VICKERY, OHIO

L.OG OF BORING NO.

8

BORING LOCATION:

As shown on boring location plan

DATE STARTED:

11-23-82

SURFACE ELEVATION: 607" DATE COMPLETED: 11-23-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N BLOWS
NO. & SAMPLE &" ON /FT. OR
TYPE DEPTH SAMPLER CORE REC,
| 0.0"] Topsoil
1.0 = 0
N Very stiff brown and gray clay A 1.0- 2.5 5- 9-14 23
and silt, trace of sand, moist
| 24 4.0- 5.5 5- 8-12 20
5"
—, 9.0 34 | 9.0-10.5 | 5-10-19 29
10" Very stiff brown clay, some silt,
| some sand, trace of gravel, moist
(With 1/2" brown sand seam at 10')
- 14.0'
.0-15. - 3= 9
(15" Medium stiff gray clay, some silt, A |14 3.3 3-3-6
| some sand, trace of pravel, moist
20" 54 [19.0-20.5| 3- 4- 6 10
- {Becomes stiff at 24.5")
5! 6A | 24.0-25.5 - 5- 8 13
B JA 129.0-30.5 3- 5- 6 11
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
TECHNICIAN:  BK and CL INITIAL DEPTH: None X © A, SPLIT SPOON
COMPLETION DEPTH; __ NOLE 8.
JO0B NO.: 33767 3L CEPTH AFTER: HRAS, ¢. SHELBY TUBE

A - 24

BOWSER — MORNER
TESTING LABORATORIES, INC.




LOG OF BORING NO.

8 - continued

NORTHERN OHIO TRFATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on.boring location plan DATE STARTED: 11-23-82
SURFACE ELEVATION: 607" DATE COMPLEYED: 11-23-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N BLOWS
NO. & SAMPLE 8" ON /FY.OR
TYPE DEPTH SAMPLER CORE REC.
130"
351 (Becomes hard at 34.5' with trace of ga |{34.0-35.5 6—15-22 37
- rock fragments)
20" 9A |[39.0-40.5 9-19-43 62
" (Apparent rock at 40.5")
- (Auger refusal at 41.5")
— Bottom of boring at 41.5'
-
| —
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
INITIAL DEPTH: None X T A, SPLIT SPOON
TECHNICIAN:  BK and CL
COMPLETION DEFTH: __NOTI® 8.
108 NO.: 33767  (j1) DEPTH AFTER: ‘HRS, C. SHELBY TUBE

A

- 25

BOWSER — MORNER
TESTING LABORATORIES, INC.



LOG OF BORING NO. 9
NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO
BORING LOCATION: As shown on boring location plan DATE STARTED: 10-11-82
SURFACE ELEVATION: 606" DATE COMPLETED: 10-11-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PEA  |"N* BLOWS
NO. & SAMPLE 6" ON /ET. OR
TYPE DEPTH SAMPLER CORE REC.
0.0' | Topsoil
1.0'
T Very stiff gray and brown clay, 1A 1.0- 2.5 7_ 8-11 19
[ some silt, trace of sand, moist
= (Becomes medium stiff at 4.0") A 4.0= 5.5 3- 4 6 10
9.0
L]
10! Medium stiff brown silt, some clay, 1C 9.0-11.0 24
trace of sand, moist
— 14.6'
15" Soft gray clay, some silt, some 34 | 14.0-15.5 2- 2= 2 &
. sand, trace of gravel, moist
20" 2¢ |19.0-21.0 24"
- {(Becomes stiff at 24.5")
125" 4A 24.0-25.5 3- 5- 6 11
L
Er 3¢ }29.0-31.0 24"
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
. x X
TECHNIGIAN:  BE and CL INITIAL DEPTH: ' _ A. SPLIT SPOON
" 34.0" **
MPLETION DEPTH: B.
T
JOB NO.: 33767 (G DEPTH AFTEA: 0.23,q 14.2 X €. SHELBY TUSBE

* 41.0'{(medium): 43.0'(heavy)

*% Taken in augers.
2815

BOWSER — MORNER

TESTING LABORATORIES, INC.

A - 26



LOG OF BORING NO.

9 - continued

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan

DATE STARTED: 10-11-82
SURFACE ELEVATION: ¢4 DATE COMPLETED:  10-11-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER YN BLOWS
NO. & SAMPLE 6" ON /FT. OR
TYPE DEPTH SAMPLER CORE REC.
130"
-
35" {Becomes very stiff at 34.57) 5A | 34.0-35.5 5- 8-13 21
40" 4C 39.0-41.0 o"
{(Becomes hard at 41.0")
L 6A 41.0-42.5 20-26-30 56
43.0°

- Weathered dolomite ard gypsum 7A | 44.0-44.5 100/6" 100+
- Bottom of boring 44.5'

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:

INITIAL DEPTH: * X A.  SPLIT SPOON
TECHNICIAN: BKand CL ' '
compLETION DEPTHS4 -0 B.
)
JOB NO.: 33767  (3L) pEPTH AFTER: U727 WRs, 14.2 X €. SHELBY TUBE

*  41.0"(medium); 43.0'(heavy)

#% Taken in augers.

A - 27

BOWSER — MORNER

TESTING LABORATORIES, INC.



LOG OF BORING NO. 10

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-16-82
SURFACE ELEVATION: 604" DATE COMPLETED: 11-16-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER  |"N" BLOWS
NO. & SAMPLE 6" ON /FT. OR
TYPE DEPTH SAMPLER CORE REC.
L. 0.0"! Topsoil
'
0.5 Hard gray and brown silt and clay, 1A 1.0- 2.5 9-14-22 36
-— trace of sand, damp
o (Becomes stiff and moist at 4.5') 2A 4.5~ 6.0 3. 5. 9 14
_01 (BECOITLES very stiff at 9.5') IA 9,5-11.0 5- 7-10 17
15 4n |14.5-16.0] 5- 7- 8 15
L. 19.5"' .
1207 Medium stiff gray clay, some 54 119.,5-21.0 4- 4- 5 g
| silt, trace of sand, moist
| 24.3' - - _
' ' - =
25 Medium stiff gray clay, some s%lt, 6A 24 .5-26.0 he 4 5 9
some sand, trace of gravel, moist
1
30 74 |29.5-31.0] 5-7-7 14
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
INITIAL DEPTH: “ A, SPLIT SPOON
TECHNICIAN:  RG and TA A ]
COMPLETION DEPTH: 5.3 X 8. NX wireline
JOB NO.: 33767 (i1) DEPTH AFTER: HAS. C. SHELBY TUBE

BOWSER — MORNER

® 14.5"{trace); 49.5' (heavy) TESTING LABORATORIES, INC.
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LOG OF BORING NO.

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

10 - continued

BORING LOCATION: As shown on boring location plan

DATE STARTED:

DATE COMPLETED: 11-16-82

11-16-82

SURFACE ELEVATION: 604"
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER “NY BLOWS
NO, & SAMPLE &8 ON /FT, OR
TYPE BDEPTH SAMPLER CORE REC.
3Ql
35 84 {34.5-36.0 | 5- 7- 8 15
L
40" . 9A 39.5-41.0 | 10-20-22 42 -
| (With trace of limestone fragments
N from 42.0")
[ 45.0" ‘10A 44.5-45.5 [ 40-60/3" 100+
— Hard gray silt, some clay, some
— sand, trace of gravel, moist
— '49.5' _ . _ _ 11A 49,5-50.0 | 100/2" 100+
Medium hard weathered gray shale
| with gypsum
551 .
—— 1B 50.0-60.0 108
: Bottom of boring at 60.0°
METHOD: ‘Hollow Auger WATER O8SERVATIONS TYPE SAMPLER:
* X
RG and TA INITIAL DEPTH: "A.  SPLIT SPOON
TECHNICIAN: , .
COMPLETION DEPTH: 15.3" X 8. NX wireline
JOB NO.: 33767 (31 DEPTH AFTER: MAS, C. SHELBY TUBE

* 14.5"(trace); 49.5'(heavy)

A - 29

BOWSER - MORNER
TESTING LABORATORIES, INC.



ROCK CORE LOG

Job No. 33767 Boring No. 10
Date Logged 12-1-82 Core Top Elevation 554’
Observer JEK Core Recovery 108"

Surface Elevation. .604'

Age(s) /Formation(s) Silurian/Tymochtee member of Bass Islands Formation

0%

TOTAL Rock Quality Designation (RQD)

TOTAL Fracture Frequency (FF) Too highly fractured to count.

Depth(ft) Description Sample {Recovery
50.0 Medium hard white and gray gypsum and anhydrite 1B 108"
: shaly dolomite ROD = 0%
FF = infinitie

Hard black fissile shale with some interbedded gypsym
51.3" and anhydrite, a few highly weathered zones

Bottom of borimng at 60.0'

BOWSER-MORNER

A - 30 Testing L.aboratories, Inc.



LOG OF WELL NO. 1

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring locationSURFACE ELEVATION: 604.2
STALLED: Plan TOP OF PIPE ELEVATION: 605.98

DATE IN

TYPE OF PIEZOMETER:® 1 3/4" scH 40 PVC with 0.010 1 1/4" x 3" point

DaTE  |““Derre (e | einv iy INSTALLATION ~ DESCRIPTION
DESCRIPTION DEPTH (FT.)
11-16-82 1 14.3 589.9
1-19-83 12.3 591.9
2-3-83 10.2 594.0 | 2.0
0.0
Grout
50.0'
- Bedrock
|| 57.0'
Screen -
-
60.0
Bottom of Boring

TECHNICIAN RG and TA

JOB NO.

33767

" Guard pipe with locking cap installed.

A - 31




LOG OF BORING NO. 11
NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring locatiocn plan DATE STARTED: 10-6-82

SURFACE ELEVATION: 600" DATE COMPLETED: 10-6-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE | BLOWS PER  |“N" BLOWS

NO, & SAMPLE 6" ON /FT.OR
TYPE DEFTH SAMPLER CORE REC.
, 0.0"' |Topsoil
1.0!
B Very stiff gray and brown silt and 1A 1.0- 2.5 5— 7-11 18
| clay, traces of sand, gravel and
— 4.0 organic material, moist
_Sr Stiff brown and gray clay and silt, 24 4.0- 5.5 4- 5- 8 13
trace of sand, moist

-
L (Becomes soft at 9.0") A 9,0-10.5 9- 1- 3 4
107
— 4 .0-15. - 4-

~ 5.0 A | 14.0-15.5 3— 4- 6 10

Medium stiff gray silt, some clay,

B some sand, trace of gravel, moist
—0‘ 54 | 19.0-20.5 3- 4~ 6 10
— 1 ¥

. (Becomes stiff at 24.5') 6A | 24.0-25.5 3. 5_ 8 13
30" 7A | 29.0-30.5| 4- 6- 8 14
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:

. * X
TECHNICIAN:  BK and CL INITIAL DERTH: s ‘ A SPLITSPOON
coMPLETION DEPTH: _41:5 B.
408 NO.: 33767  (31) oertH aFter: . 19:0 s _9.2" C. SHELBY TURE

BOWSER — MORNER

X 14.0' & 19.0'(trace); 49.0'(heavy) TESTING LABORATORIES, INC

2815
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LOG OF BORING NO. 11 - continued

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-6-82
SURFACE ELEVATION: 600! DATE COMPLETED: 10-6-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER YNTBLOWS
NO, & SAMPLE 6" oM /ET. OR
TYPE DEPTH SAMPLER CORE REC.
30!
FI: A
3.'3,_.._ {(Becomes very stiff at 35.0") 8A 34.0-35.5 4- 7-14 21
40 (Becomes hard at 39.5") 9A | 39.0-40.5| 8-15-28 43
440" .\
45! ard gray silt, some sand, some 10A | 44.0-45.5| 30-45-55/4"| 100+
gravel (gypsum), some clay, moist
[ (With trace of cobbles from 42-43")
[ 48.0°
[ Gray weathered shale, wet
50" 1iA 49.0-49.5| 100/5" 100+
(Auger refusal at 51.0")
- Bottom of boring at 51.07
i
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
. * X
TECHNICIAN: BKand CL INITIAL DEPTH: ; . A, SPLIT SPOON
COMPLETION DEPTH: 41' 5 8.
4OB NO.: 33767 (G oepTH AFTER: _19.0yms 2.2 C. SHELBY TUBE

BOWSER — MORNER

* 14.0' & 19.0"(trace); 49.0" (heavy) TESTING LABORATORIES, INC.

2815

A - 33



LOG OF WELL NO, 11
NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring - SURFACE ELEVATION:  600.9
DATE INSTALLED: 1ocation pian TOP OF PIPE ELEVATION: 602.35

TYPE OF PIEZOMETER: 1 1/4" PVC, 3" well point

pate | herra ey | e SRR | Remarkes INSTALLATION  DESCRIPTION
DESCRIPTION DEPTH (FT.)
10-8-82 9.2 591.8
10-11-82 9.3 591.7 . 1 s
10-13-82 12.0 588.9
0.0
10-14-82 11.0 589.9
11-18-82 9.7 591.3
1-19-83 8.65 592.2
2-3-83 7.3 593.6 Grout
43.0"
Bentonite
45.0
Sand Filter
1 48.d
Screen -
] 51.0
Bottom of Boring 51.0

Set well inside casing. CGuard pipe set with flip top and lock.
Placed cap on top of water pipe. '

TECHNIclaNy BK and CL

JOB NO. 33767  (3L)

A - 34




LOG OF BORING NO.
NORTHERN OHIO TREATMENT FACILITY - VICKERY, CHIO

12

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-12-82
SURFACE ELEVATION: 605" DATE COMPLETED: 10-12-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE B8LOWS PER N BLOWS
NO. & SAMPLE 6" ON /FT. OR
TYPE DEPTH SAMPLER CORE REC.
0.0' | Topsoil
0.5 Very stiff gray and brown silt and
-— silt an
- clay, traces of sand and organic 14 1.0- 2.5 4- 6-10 16
- material, moist
< 1c 4.0~ 6.0 22
9.0
L10r Soft brown clay and silt, trace of 2A 9.0-10.5 2- 2-3 3
gsand, moist
14,07
15° Soft gray clay, some silt, some sand,| 2C |14.0-16.0 24"
trace of gravel, moist
—O' 34 [119.0-20.5 1- 2- 2 4
51 3¢ | 24.0-26.0 24"
- Bec di : 5
o ( omes medium stiff at 29.5') LA 29.0-30.5 72— 13— & g
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
INITIAL DEPTH: * X AL SPLIT SPOON
TECHNICIAN:  BK and CL 1 '
COMPLETION DEPTH: 16'2 B.
J08 NO.: 33767 (Gn oerTH aFTER: 0223 nps 10.2 *% X C. SHELBY TUBE

BOWSER — MORNER

* 18.0° (traCE) ; 42.0! (mEdium) ; TESTING LABORATORIES, INC

*¥% Taken in augers.

43.0' (heavy)

A - 35



LOG OF BORING NO.

12 —continued

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

8ORING LOCATION: As shown on boring location plan DATE STARTED: 10-12-82
SURFACE ELEVATION: 605’ DATE COMPLETED: 10-12-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER TN BLOWS
NO, & SAMPLE 6" ON /FT,OR
TYPE DEPTH SAMPLER CORE REC.
30"
357 4C 34.0-36.0 24"
—— t
40" (Becomes hard at 39.5') SA 139.0-40.5 | 11-21-35 56
(With sand and gravel seam at 42.0')
— '
43.0
- Weathered dolomite
. bA 44.0-44 .5 100/3" 100+
Bottom of boring at 44.5'
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
INITIAL DEPTH: * X Al SPLIT SPOON
TECHNICIAN: BK and CL ; -
COMPILETION DEPTH: l6' 2 8.
J0B NO.: 33767 (1) oEpTH aFTER: O 23 HrslO. 2" ** X C. SHELBY TUBE

* 19.0'(trace); 42.0'(medium); 43.0' (heavy)

*% Taken in augers.

A - 36

BOWSER — MORNER

TESTING LABORATORIES, INC.



LOG OF BORING NO.

NORTHERN OHIO TREATMENT FACILITY -~ VICKERY, OHIO

13

BORING LOCATION: As shown on boring location plan

DATE STARTED:

1-26-83

SURFACE ELEVATION: 606" DATE COMPLETED: 1-26-83
STRATUM DESCRIFTION OF MATERIAL SAMPLE BLOWS FER  |"N' BLOWS
NO. & SAMPLE 68" ON /FT.OR
TYPE DEPTH SAMPLER CORE REC.
| 0.0'| (FILL) Brown silt, some sand,
1
0.3 (FILL) Gray clay, some silt, traces| 1a 1.0- 2,5 6—12-12 24
L. 2.2'| of sand and gravel, moist
| Very stiff brown and gray clay,
- some silt, traces of sand and
5 gravel, moist 2A 4.0- 5.5 5- 8-11 19
— 9.0 38 | 9.0-10.5 | 4~ 7- 8 15
Q" Stiff brown and gray silt, some
| clay, some sand, trace of gravel,
moist
15 4A  [14.0-15.5 b 4= 4 8
——t5. 4"
- Medium stiff gray silt, some clay,
— some sand, trace of gravel, moist
| 19.0°" :
20" Medium stiff gray clay, some silt, S5A 19.0-20.5 - 3- 4 7
| some sand, trace of gravel, moist
551 6A [24,.0-25.5 3- 3- 4 7
30" " (Becomes stiff at 29.5'") 7A P9.0-30.5 be B 8 14
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
niTiaL ogpTH:_ 14.0" (heavy) “A.  SPLIT SPOON
TECHNICIAN: BRK and CL None
COMPLETION DEPTH: 8.
408 NO.; 33767 (§1) pepTH AFTER: O Zing NOTE €. SHELBY TUBE

-37

BOWSER —~ MORNER

TESTING LABORATORIES, iNC.



LOG OF BORING NO.

13 - continued

NORTHERN OHIO TREATMERT FACILITY - VICKERY, OHIO

BORING LOCATION:

As shown on boring location plan

DATE STARTED:

1-26-83

SURFACE ELEVATION: 606" DATE COMPLETED: 1-26-83
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER N BLOWS
NO. & SAMPLE 8" ON /ET. QR
TYPE DEPTH SAMPLER CORE REC,
300
Py (Becomes very stiff at 34.5')
T
EEM 8A |[34.0-35.5| 6-10-13 23
70" 9A | 39.0-40.53 11-20-29 49
41.0° (With trace of rock fragments at
— ’ 39,0 to 40.5")
—— Apparent rock
- (Auger refusal at 42.0')
| Bottom of boring at 42.0'
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
INITIAL DEPTH: 14, 0' (heavy) X A. SPLIT SPOON
TECHNICIAN: BK and CL None
COMPLETION DEPTH: 8,
JOB NO.: 33767 (J 1_) DEPTH AFTER: 0. ZSHRS. None [ SHELBY TUBE

A - 38

BOWSER — MORNER
TESTING LABORATORIES, INC.



LOG OF BORING NO. 14

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

SURFACE ELEVATION:

BORING LOCATION: As shown on boring location plan

DATE STARTED: 10-13-82

DATE COMPLETED: 10-14-82

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER “N’' BLOWS
NO, & SAMPLE & ON /FT.OR
TYPE DEPTH SAMPLER CORE REC.
0.0' | Topsoil
0.5 - :
- Very stiff brown silt and clay,
| traces of sand and organic material, 1A 1.0- 2.5 6-10-14 24
moist
L 4.0
' Very stiff brown and gray silt and 2A 4,0- 5.5 5-10-11 21
- clay, trace of sand, moist
-
10! _ "
1.0t 1C 9.0-11.0 20
— Soft gray clay, some silt, some
— sand, trace of gravel, moist
15" 3A | 14.0-15.5 1- 2- 3 5
120" 2¢ | 19.0-21.0 24"
| (Becomes stiff at 24.0")
950 4A | 24.0-25.5 5- 6- 8 14
a0 3C {29.0-31.0 24"
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
|Nn1ALDEPTH:43'5'(trace) X A.  SPLIT SPOON
TECHNICIAN:  BE and CL None '
COMPLETION DEPTH: B.
JOB NO.: 33767 (D oepTH aAFTeR: 9223 nms None X €. SHELBY TUBE

BOWSER - MORNER

TESTING LABORATORIES, INC.
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LOG OF BORING NO. 14 -continued

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-13-82
SURFACE ELEVATION: 610" DATE COMPLETED: 10-14-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER “N" BLOWS
NO. & SAMPLE 6" ON /FT. OR
TYPE DEPTH SAMPLER CORE REC,
300
| (Becomes very stiff at 34.5'")

5! 5A | 34.0-35.5 6- 8-14 22
AL 4C 39.0-41.0 24"
| 43,57
- Gray weathered shale and gypsum
- 6A 1 44.0-44.5 100/5" 100+
S Bottom of boring at 44.5'

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:

' 43.5'(frace) .

TECHNICIAN:  BKand CL INITIAL DEPTH . X A. SPLIT SPOON
COMPLETION DEPTH: one B.

JOB NO.: 33767 GG cepTH aFrTER:U. 25 wRs None X C. SHELBY TUBE

A - 40

BOWSER — MORNER

TESTING LABORATORIES, INC.



LOG OF BORING NO. 15

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-19-82
SURFACE ELEVATION: 610" DATE COMPLETED:  11-19-82
SYTRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER YN BLOWS
NO. & SAMPLE 8" ON /FT, OR
TYPE DEPTH SAMPLER CORE REC
0.0' | Topsoil
1.0"
[ Stiff brown and gray clay and silt, | 1A 1.0- 2.5 o B= 7 12
B trace of sand, moist
o 24 | 4.0- 5.5| 4-5-6 11
- T fr at 9.0'
o (Becomes soft a ) 34 | 9.0-10.5 | 2- 2- 3 5
| 14200
15" Soft gray clay and silt, trace of LA 14.,0-15.5 7- 2- 13 5
sand, moilst
B ft at 19.0°
50" (Becomes very soft a ) 5o |19.0-20.5 | 1- 2- 1 3
| 24,07
951 Soft gray clay, some silt, trace of BA 24 .0-25.5 1- 1- 2 3
sand, moist
— 29.0'
561 Medium stiff gray clay, some silt, 7A 129.0-30.5 29— 3- 4 7
— some sand, trace of gravel, moist
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
_42.0" (heavy) X .
YECHNICIAN: BK and CL INITIAL DEPTH: Yy A.  SPLIT SPOON
COMPLETION DEPTH: 33' O a.
JOB NO.: 33767 (Jl) DEFPTH AFTER: 0.5 HR;:S'Ol c. SHELBY TUBE

BOWSER — MORNER
TESTING LABORATORIES, INC.
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LOG OF BORING NO, 15 - continued

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

SURFACE ELEVATION:

610!

BORING LOCATION: As shown on boring location plan

DATE STARTED:

DATE COMPLETED: 11-19-82

11-19-82

STRATUM

DESCRIPTION OF MATERIAL

SAMPLE

BLOWS PER

"N BLOWS

NO. & SAMPLE 8" ON /FT, OR
TYPE DEPTH SAMPLER CORE REC.
307
35 8a 134.0-35.5 | 7-13-20 33
{Becomes hard at 35.5")
-
L0 (With rock fragments at 40.0") 9A 39.0-40.5 12-25-55 80
— 41.5" 104 141.5-42.5 70-30/2" 100+
_— Hard gray silt, some clay, some .
| sand, trace of gravel (with
- gypsum and limestone fragments),
moist ‘
(Auger refusal at 42.5')
T Bottom of boring at 42.5'
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
INETIAL DEPTH: 43.0' (heavy) X " A, SPLIT SPOON
TECHNICIAN: BK and CI, :
COMPLETION DEPTH: __ 3348 8.
JOB NO.: 33767 (i) DEPTH AFTER: 0+ 2 HRs. 18.0° €. SHELBY TUBE

A = 42

BOWSER -~ MORNER
TESTING LABORATORIES, INC.



LOG OF BORING NO. 16

NORTHERN CHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 1-26-83
SURFACE ELEVATION: 606" DATE COMPLETED: 1-27-83
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER N BLOWS
NO, & SAMPLE 8" ON /FT.OR
TYPE DEPTH SAMPLER CORE REC,
0.0'| (FILL) Gray clay, some silt, some
| 1.5t sand, trace of gravel, moist
— Very stiff brown and gray clay and A 1.0- 2.5 6- §-13 2L
| gsilt, traceg of sand and gravel,
L 4.0 MoiSt 24 | 4.0- 5.5| 7-10-13 23
— Very stiff brown and gray silt,
- some clay, some sand, trace of
[ gravel, moist
—
- . T
.1_0' (Becomes medium stiff at 9.0") 34 9.0-10.5 3 4o 4 3
15 4A | 14.0-15.5 2= 3~ 3 6
| 19.0°
0! Soft gray clay and silt, traces of 5A | 19.0-20.5 2- 2- 3 5
sand, and gravel, wet
. 24.0
25t Medium stiff gray clay, some silt, 6A 24,0-25.5 2—- 4- 6 10
some sand, trace of gravel, moist
30' (Becomes stiff at 29.5") 78 |1 29.0-30.5 1— 5_ 8 13
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
INITIAL OEPTH: * X " A, SPLIT SPOON
TECHNIC‘ANZ BK and CL ) 15.01**
COMPLETION DEPTH: 2N 8.
JOB NO.: 33767 (1) DEPTH AFTER: 0.5 HAS, 15.0 C. SHELBY TUBE
* 14.0'(trace); 41.0'(heavy) BOWSER — MORNER
*% Taken in augers TESTING LABORATORIES, INC.

A - 43



LLOG OF BORING NO.

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

16 - continued

BORING LOCATION: As shown on boring location plan DATE STARTED: 1-26-83
SURFACE ELEVATION: 606" DATE COMPLETED:  1-27-83
STRAATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER UNYBLOWS
NO. & SAMPLE 8" ON /FT. OR
TYPE DEPTH SAMPLER CORE REC.
0!
— (Becomes very stiff at 34.5")
5! 8A 34.0-35.5 6- 9-16 25
.0 9A  [39.0-40.5 | 19-34-40 74
42000
[ Apparent rock
| (Auger refusal at 44.07)
Bottom of bhoring at 44.0'
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
INITIAL DEPTH: ! X TOAL SPLIT SPOON
TECHNICIAN:  BK and CL 15.0" ®*
COMPLETION DEPTH: 8.
JOB NO.: 33767 - (il1) perrH arten: _ 0:Suns 13- 0" %Y C. SHELBY TumE

* 14.0'(trace); 41.0'(heavy)
*#% Taken in augers.

A - 44

BOWSER — MORNER
TESTING LABORATORIES, INC.



NORTHEBRN OHIO TREATMENT FACILITY - VICKERY, OHIO

LOG OF BORING NO,

17

BORING LOCATION: As shown en boring lecation plan DATE STARTED: 11-16-82
SURFACE ELEVATION: 604" DATE COMPLETED: 11-18-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N BLOWS
NO. & SAMPLE 8" ON /FT.OR
TYPE OEPTH SAMPLER CORE REC,
0.0"1 Topsoil
— L]
. 0-5 Very stiff gray and brown clay and
- gilt, traces of sand and organic 1A 1.0- 2.5 6- 9-13 22
| material, moist
5 24 | 4.5- 6.0| 6= 9- 8 17
| 6.5
| Medium stiff gray and brown silt
and clay, trace of sand, moist
10" 3A 9.5-11.0 2—- 3- 3 6
-
I—'l4.5'
R Soft gray clay, some silt, traces 44 14.5-16.0 2- 2- 3 5
of sand and gravel, moist
).._
1
7o 193 . sa |19.5-21.0| 1- 2- 2 4
— Soft gray clay, some silt, some
| sand, trace of gravel, moist
25" 6A 124.5-26.0 4— 4- 5 9
30" 7A |29.5-31.0| 4- 5 5 10
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
TECHNICIAN: RG d TA INITIAL DEPTH: X T AL SPLIT SFOON
. an COMPLETION DEPTH: 14.0! X a. NX wireline
JOB NO.: 33767 (j1) oerTH aFTER: 12 nmslD.8' €. SHELBY TUBE

* 9,0'"(light); 43.0' (heavy)

A - 45

BOWSER — MORNER
TESTING LABORATORIES, INC.




LOG OF BORING NO.

NORTHERN OHIQ TREATMENT FACILITY - VICKERY, OHIO

17 - continued

BORING LOCATION:

As shown on boring leocation plan

DATE STARTED; 11-16-82

SURFACE ELEVATION: 604" DATE compLETED: 11718-82
STRAATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER N BLOWS
NO. & SAMPLE 8" ON /FT.OR
TYPE DEPTH SAMPLER CORE REC.
30"
— - r
. {Bacomes stiff at 34.5") 8A 24 5-16.0 6- 6- 7 13
'—
— | 39.5°
40" flard gray clay, some silt, some 94 |39.5-41.0 | 11-14-18 32
- sand, trace of gravel, molst
-
— 1]
T Ak : 108 |44.5-45.0 | 100/4" 100+
-—-7c ov| Hard gray silt, some clay, some
- sand, trace of gravel (with
— gypsum), moist B 145 0-50.0 45m
- Medium hard gray shaley dolomite ! > ) ’
|
507
55! 2B 50.0-60.0 114"
T
60"
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
INITIAL DEPTH: * X A.  SPLIT SPOON
TECHNICIAN: RG and TA 4.0
COMPLETION DEPTH: 14. X e. N wireline
JO8 NO.: 33767 (i) oEPTH AFTER: L2  npg 12-8' C. SHELBY TUBE

* 9.0"(light); 43.0' (heavy)

A - 46

BOWSER -~ MORNER
TESTING LABORATORIES, INC.



LOG OF BORING NO., 17 - continued

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-16-82
SURFACE ELEVATION: 604" DATE COMPLETED: 11-18-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER N BLOWS
NO. & SAMPLE 8" ON /FT.OR
TYPE OEPTH SAMPLER CORE REC.
60"
raa
65" 3B |60.0-70.0 100"
70"
__, 4B {70.0-80.0 120"
'
30’
89 5B 80.0-90.0 120"
-
90"
METHOD: Hollow Auger WATER OBSERVATIONS YYPE SAMPLER:
TECHNICIAN RG d TA INITIAL DEPTH: X A, SPLIT SFOON
i an
compLeTION DEPTH: __14:0] X a. NX wireline
108 NO.. 12 15.8°
- 33767 (i1) DEPTH AFTER: HRS. C.  SHELBY TUBE

* 9.0'(light); 43.0'(heavy)

A - 47

BOWSER — MORNER
TESTING LABORATORIES, INC.



LOG OF BORING NO. 17 - continued

NORTHERN COHIO TREATMENT FACILITY - VICKERY, OHIOC

BORING LOCATION:  As shown on boring location plan DATE STARTED: 11-16-82
SURFACE ELEVATION: 604" DATE COMPLETED: 11-18-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER N BLOWS
NO. & SAMPLE & ON /FT. OR
TYPE DEPTH SAMPLER CORE REC.
90!
95" 6B 90.0-100.0 120"
(100"
)._
[T05°7 7B 100.0-110 120"
(110"
i
—
15’ 8B |110.0-120 118"
b
120"
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
* . X 7
TECHNICIAN: RG and TA INITIAL DEPTH: . A, SPLIT sr?on ‘
COMPLETION DEPTH: 14.0 X a. NX wireline
408 NO.: 33767 (i1) DEPTH AFTER: 12 gs, 10~ 8! C. SHELBY TUBE
% 9,0'(light); 43.0' (heavy) BOWSER — MORNER

TESTING LABORATORIES, INC.
A - 48



LOG OF BORING NO. 17 - continued

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-16-82
SURFACE ELEVATION: 604" DATE COMPLETED;  11-18-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER “N” BLOWS
NO. & SAMPLE 8" ON /ET.OR
TYPE DEPTH SAMPLER CORE REC.
1297
— 9B 120.0-125 60"
- Bottom of boring at 125.0'
[
..
—
—
—
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
*
TECHNICIAN:  RG and TA INITIAL DEPTH: X " A, SPLIT SPOON
‘ an compreTion pepTH: __ 14.0" ' X s. NX wireline
. 12 15.8
108 NO.: 33767 (L) DEPTH AFTER: HRS. €. SHELBY TUBE

% 9.0"(1ight); 43.0" (heavy)

A - 49

BOWSER — MORNER
TESTING LABORATORIES, INC.



ROCK CORE LOG

Job No. 33767 Boring No. 1

Date Logged 12-1-82 Core Top Elevation 359"
Observer JKK Core Recovery Q17"
Surface Elevation__“_ffﬁL

Age(s) /Formation(s) Silurian/Tymochtee member of Bass Islands Formation
TOTAL Rock Quality Designation (RQD) 33% (from 50 to 125 feet)

from 85 to 125" only, 7.5 fractures/ft.
TOTAL Fracture Frequency (FF)

Depth{ft) Description Sample [Recovery
45.0 Medium hard grayv and white shale, gypsum and 1B 45"
anhydrite, some highly weathered zones ‘ ROD = 0%
50.0 Hard gray fine grained dolomite with occasional 2B 114"
interbeds of gypsum and anhydrite ROD = 14%
52.5 (0.5'T thick weathered zone)
55.0 Hard black fissile shale, occasional interbeds of

gypsum and anhydrite and weathered zones

56.0" (1 foot weathered zone) -
60.0" - 3B 100"
RQD = 16%
62.0 Bard weathered black fissile shale with occasional
interbeds of gypsum and anhydrite
70.0' 4B 120"
ROD = 6%
F¥ = 10/£¢.
80.0 5B 120"
ROD = 35%
A - 50 BOWSER-MORNER

Testing Laboratories, Inc.



ROCK CORE LOG

Job No. 33767 RBoring No. 17 = continuad
Date Logged 12-1-82 Core Top Elevation 359"
Observer JKK Core Recovery 917"

604"

Surface Elevation

Silurian/Tymochtee member of Bass Islands Formation

Age(s)/Formation(s)

33% (from 50 to 125 feet)

TOTAL Rock Quality Designation (RQD)

TOTAL Fracture Freguency (FF) from 85 to 125' only 7.5 fractures/ft.

Depth(fc) Description Sample [Recovery
Hard massive grayv and white dolomite with shale
84.0 partings, occasional thin gypsum
90.0 6B 120"
ROD = 55%
IFF = 5/ft.
99.0 Hard gray and brown dolomite with gypsum partings
100.0 78 120"
RQD = 637%
FF_= 4/1t.
101.3 (2" zone of dark brown gypsum spheres)
103.0 Hard gray fine-grained massive dolomite with
occasional shale partings
109.5 Alternating thin hard black fissile shale, gray
dolomites and soft white gypsum with some weathered
zones
110.0 8B 118"
ROD = 447
FF = 5/ft}
116.0 (Begin 2' zone of very small dark brown gypsum
spheres) i

A - 51
BOWSER-MORNER
Testing Laboratories, Inc.



ROCK CORE LOG

Job No. 33767
Date Logged 12-1-82
JKK

Observer

'
Surface Elevation 604

Boring No. 17 - continued

'
Core Top Elevaticen 259

"
Core Recovery 917

Silurian/Tymochtee member of Bass Islands Formation

Ape(s}/Formation{s)

TOTAL Rock Quality Designation (RQD)

T
TOTAL Fracture Frequency (FF) from 85 to 125' only 7.5 fractures/ft.

33% {(from 30 to 125 feet)

Depth(ft) Description Sample [Recovery
93 60"
120.0 RQD = | 267
FE = B8/ft.

Bottom of boring at 125.0'

A~ 52

BOWSER-MORNER
Testing Laboratories, Inc.



LOG OF BORING NO. 18
NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO
BORING LOCATION: As shown on boring location plan DATE STARTED: 10-12-82
SURFACE ELEVATION: 607" DATE COMPLETED:  10-13-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE 8LOWS PER N BLOWS
NO. & SAMPLE 6" ON /FT, OR
TYPE DEPTH SAMPLER CORE REC.
‘ 0.0' i (FILL) Crushed stone
1.0°
[ Very stiff brown and gray silt and 1A 1.0- 2.5 - 7-10 17
— clay, traces of sand, gravel and
H— organic material, moist
- (BECOHIES stiff at 4.51) 2A 4.0- 5.5 33— 5— 6 11
|L0° 34 | 9.0-10.5 1 2~ 2- 3 5
| 14.0"
51 Very soft gray clay, some silt, 4A 114.0-15.5 1- 1- 2 3
trace of sand,(with 1/2" browm
— silt seams throughout sample), moist
-
— 19- O'
20" Very soft gray clay, traces of silt 54 119.0-20.5 1- -2 3
and sand, wet
L 24.07
l25¢ Soft gray clay, some silt, traces of | 6A [24.0-25.5 2- 1- 3 4
sand and gravel, wet
— . (Becomes moist at 29.0")
30 ' ' 7A | 29.0-30.5 1- 2- 2 4
METHOD: Heoilow Auger V.ATER OBSERVATIONS TYPE SAMPLER:
iniTiaL pepTH:24-0' (heavy) X A, SPLIT SPOON
TECHNICIAN:  BEK and CL .
COMPLETION DEPTH: 22.07 % 8.
JOB NO.: 33767  (jL) 0EPTH AFTER: 13:5 nrs, 12.2'%f C. SHELBY TUBE

#%  Taken in augers at 19.0'

e

* Taken in augers.

A - 53

BOWSER - MORNER

TESTING LABORATORIES, INC.



LCG OF BORING NO.

18 - econtinued

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

sand, traces of gravel and gypsum,

moist

Weathered deolomite
(Auger refusal at 46.0')

BORING LOCATION: AS shown on boring location plan DATE STARTED: ~ 10-12-82
SURFACE ELEVATION: 607" DATE compLeTED: 10713782
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N BLOWS
NG, & SAMPLE 8" ON /FT.OR
TYPE DEPTH SAMPLER CORE REC
307
| 34.0' .
5' Very stiff gray clay and silt, some 8A |34.0-35.5 - 7= 11 18
| sand, trace of gravel, moist
ZB' (Becomes hard at 39.5") 9A 39.0-40.5 11-22-39 61
| 44.07 10A |44.0-45.0 | 70-30/1" 100+
45.0"| Hard gray silt, some clay, some

Bottom of boring at 46.0'

TYPE SAMPLER:

METHOD: Hollow Auger WATER OBSERVATIONS
 24.0" (heavy) X
TECHNICIAN: BK and CL INITIAL DEPTH: 22 OY?!:
COMPLETION DEPTH: )
A T
J08 NO.: 33767 (j1) DEPTH AFTER: 15.5 Hﬂs.12°2 A

A, SPLIT SFOON
8.

c. SHELAY TUBE

**Taken in aupgers.at 19.0°
* Taken in augers.

A~ 54

BOWSER — MORNER
TESTING LABORATORIES, INC.



LOG OF BORING NO. 19

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIC

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-19-82
SURFACE ELEVATION: 611 DATE COMPLETED: 10-20-82
STHA.TUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER “N* BLOWS
NO, & SAMPLE 6" ON /FT, OR
TYPE DEPTH SAMPLER CORE REC.
0.0'"{ Very stiff brown and gray clay
| and silt, traces of sand and
organic material, moist 1A 1.0- 2.5 4= 9w 9 18
5 2A t.0- 5.5 9-13-14 27
B 1C 7.0- 9.0 24"
9.0
HIR Medium stiff brown silt and clay, 34 9.0-10.5 3= 4= 5 ?
trace of sand, wet
H— 4A 14.0~15.5 3- 3- 3 6
[ 15.0"
Medium stiff gray silt and clay,
* trace of sand, moist
[ 19.0"
_O' Soft gray clay, some silt, some 5A 19.0-20.5 0- 1- 3 A
—_ sand, trace of gravel, moist
’—.«ﬁ
. 24.0-25.5 2- 3-5 8
95 6A 3
B 2C 27.0-29.0 24"
1307 A 29.0-30.5 0- 4- 5 9
METHOD: Hollow Auger WATER DBSERVATIONS TYPE SAMPLER:
FECHNICIAN niTiaL pepTH: 120 X A.  SPLITSPOON
¢ TA and RF compLETION pEPTH: _ 225" bt g. X wire
JOB NO.: 13767 (J i) DEPTH AFTER: HRS, X C. SHELBY TUBE

BOWSER — MORNER

TESTING LABORATORIES, INC.

A - 55



LOG OF BORING NO. 19 - continued

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-19-82
SURFACE ELEVATION: 611’ DATE COMPLETED: ~ 10-20-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS FER UNTBLOWS
NO. & SAMPLE 6" ON /FT.OR
TYPE DEPTH SAMPLER CORE REC.
30!
—3—5' 8A 34.0-35.5 5- 6- & 14
|
140" QA 39.0-40.5 3- 5- 8 13
| 44,07
450 i
Eard gray silt, some clay, traces 10A 44 0—-45.5 12-21-35 56

of sand and gravel, moist

— 50.0" 1ia 49.0-49.5 100/3" 100+
Medium hard broken brown shaley
- dolomite 1B 50.0-53.0 33"
55"
— 2B 53.0-58.0 54"
L
60"
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
INITIAL DEPTH: 7 . O' X - AL SPLIT SPOON

TECHNICIAN: TA and RF

et

' r
COMPLETION DEPTH: __ 2+ g. NX wire

JOB NO.: 33767  (JL) DEPTH AFTER: KRS, C. SHELBY TUBE

BOWSER - MORNER

TESTING LABORATORIES, INC,




LOG OF BORING NO.

19 - continued

NORTHERK ORIO TREATMENT FACILITY - VICKERY, CHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-19-82
SURFACE ELEVATION: 611" DATE COMPLETED: 10-20-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER YN BLOWS
NO. & SAMPLE 6" ON /FT.OR
TYPE DEPTH SAMPLER CORE REC
6[!‘
- 3B 58.0-68.0 ihiA
hat
L 4B 68.0-70.0 241
Bottom of boring at 70.0"
|
—
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
anﬂAt,DEPTH:7'O' X A.  SPLIT SPOON
TECHNICIAN: TA and RF 5 ot NY wi
COMPLETION DEPTH: .20 B. wire
JOB NO.: 33767 (jl) DEPTH AFTER: HRS. X c. SHELBY TUBE

A - 57

BOWSER -- MORNER
TESTING LABORATORIES, INC.



ROCK CORE LOG

Job No. 33767 Boring No. 19
L]
Date lLogged 11-1-82 Core Top Elevation 561
228'1
Observer JEX Core Recovery
r
Surface Elevation 611
age(s) /Formation(s) Upper Silurian/Tymochtee
29%
TOTAL Rock Quality Designation (RQD)
TOTAL Fracture Frequency (FF} Not calculated
Depth(fc) Description Sample [Recovery
50.0 Hard weathered black shale with gypsum along 1B 33"
) bedding planes - ROD = 0%
52.5 Soft massive white gypsum with shale partings
53.0 2B 54"
RQD = 27%
53.5 Hard black shale, occasicnal gypsum, occasional
weathered zones
Hard interbedded black and white shale and gypsum,
58.0" appears clastic in zones, small scale faults with 38 117"
offset RQD = 32%
L= T
68.0 4B 24"
ROD = 58%
FF = 2/ft.
Bottom of boring at 70.0'

A~ 58
BOWSER-MORNER

Testing Laboratories, lac.



LOG OF BORING NO.

20

NORTHERN OHIQ TREATMENT FACILITY - VICKERY, OHIOQ

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-24-82
SURFACE ELEVATION: 610" DATE COMPLETED: 11-24-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE : BLOWS PER “NBLOWS
NO. & SAMPLE 8" ON /FT.OR
TYPE DEPTH SAMPLER CORE REC,
0.0'| Topsoil
1.0'
Medium stiff browr} clay and silt, 14 1.0~ 2.5 o 4o 5 9

- trace of sand, moist !

L 4.0

5 Medium stiff brown and gray clay 24 4,0- 5.5 3- 3- 5 3

| and silt, trace of sand, moist

10" 34 9.0-10.5 | 3- 4= 5 9

12.0"

n Medium stiff gray clay, some silt,

trace of sand, moist

[, LA 14.0-15.5 2- 3- 3 6

| 19.0°7

20" Medium stiff gray clay, some silt, SA 19.0-20.5 2~ 3~ 4 7

some sand, trace of gravel, moist

-

: (With trace of gravel at 24.0'")

25" 6A 24.0-25.5 2~ 4= 4 8

30" _29-

" 7A 29.0-30.5 11-22-30 52
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
TECHNICIAN:  BKX and DU INITIAL DEPTH: 9 (L(h"m‘f.\?l X A.  SPLIT SPOON

COMPLETION DEPTH: 20 'O 8.
108 NO.: 33767 (i DEPTH AFTER: 1.%%s. 0.4 €. SHELBY TUBE

A - 59

BOWSER — MORNER
TESTING LABORATORIES, INC.



LOG OF BORING NO.

200 — continued

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-24-82
SURFACE ELEVATION: 610" DATE COMPLETED: 11=24-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER “N'"BLOWS
NO. & SAMPLE 6" ON /ET. OR
TYPE CEPTH SAMPLER CORE AEC.
:g()!
(Becomes stiff at 30.5")
35" (Becomes hard at 35.0") 8A 34.0-35.5 11-22-30 32
40" 0A 39,0-40.5 12-28-41 69
41.0°
- Apparent rock
(Auger Refusal at 41.5")
B Bottom of boring at 41.5°'
-
-
-
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
\ .0'(hea X
TECHNICIaAN: BK and DU NITIAL DEPTH: .2 02(() S'V'Y_l A. SPLIT SPOON
COMPLETION DEPTH: . 8.
JOB NO.: 33767 (31 DEPTH AFTER; ll7iﬁﬁ& 0.4 C. SHELBY TUBE

A - 60

BOWSER - MORNER
TESTING LA BORATORIES, INC.



LOG OF BORING NO.

2%

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATYE STARTED: 11-19-82
SURFACE ELEVATION: 612" DATE COMPLETED: L1~ 19-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER “NBLOWS
NO. & SAMPIE 8" ON /FT.0R
TYPE DEPTH SAMPLER CORE REC,
I .0.0'}] Topsoil
0.5 Very stiff gray and brown silt and
— ciay, traces of sand and organic A 1.0-2.5 §-10-12 22
- material, moist
B
A 2A 4.5~ 6.0 4= 4= 5 9
1
TD! 9.5 _ _ B
S— Medium stiff gray clay and silt, 34 ?.5-11.0 - 3~ 4 /
= trace of sand with intermittent
- 1/16"-1/8"wet fine sand seams from
10.5"), moist
E; 14.5'
" Medium stiff gray clay, some silt, 44 114,5-16.0 2- 3-3 6
— traces of sand and gravel, moist
- 19.5"
A .5-21. - 4
120" Medium stiff gray clay, some silt, > 19.5-21.0 3~ 4- 4 8
| some sand, trace of gravel, moist
951 (Becomes stiff at 24.5") 6A 24 5-26.0 e 5 7 »
"3'0' 7A 29.5-31.0 4! 6= 8 14
METHOD: Hollow Auger WATER DBSERVATIONS TYPE SAMPLER:
M ! i
TECHNICIAN: RG and TA mimiac oepTHe, 10,01 (light), —X_ A sPUITSPOON
COMPLETION DEPTH: ___ NOTIE 8.
JOB NGO 33767 (i1) DEPTH AFTER: HRS. C. SHELBY TUBE

A - 61

BOWSER — MORNER
TESTING LABORATORIES, INC.



LOG OF BORING NO.

NORTHERN OHILO TREATMENT FACILITY - VICKERY, OHIO

21 -continued

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-19-82
SURFACE ELEVATION: 612" DATE COMPLETED: L1-19-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER N BLOWS
NO. & SAMPLE 8" ON /FT.OR
TYPE DERTH SAMPLER CORE REC.
30!
[ 35! (Becomes very stiff at 34.5") 8A { 34.5~36.0] 10-14-16 30
| 37.0°
- Gray weathered dolomitic shale
{Auger refusal at 38.0")
B Bottom of boring at 38.0'
-
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
motiaL peprrl0. 2" (Light) X A.  SPLIT SPOON
TECHNICIAN: RG and TA None
COMPLETION DEPTH: e B.
JOB NO.: 33767 GED) CEPTH AFTER: HRS, C. SKELAY TUBE

A - 62

BOWSER —~ MORNER
TESTING LA BORATORIES, INC.



LOG OF BORING NO. 27
NORTHERN OHIO TREATMENT FACTLITY - VICKERY, OHIO

BORING LOCATION: As shown on  boring location plan DATE STARTED: 10-11-82

SURFACE ELLEVATION: 610" DATE COMPLETED: 10-11-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER “N'TBLOWS

NO. & SAMPLE 6" ON /FT.QR
TYPE DEPTH SAMPLER CORE REC.
0.0" | Topseil
1.0'

P Very stiff brown and gray silt and 1A 1.0- 2.5 7- 8-13 - 23
- clay, traces of sand and organic
— material, moist
5 C | 4.0- 6.0 24"
| 9.0 |

10" Soft gray clay and silt, trace of ZA 9.0-10.5 12— 2 4

sand (with 1/2" brown silt seams

— throughout sample), moist
| 14.0'

15 Soft gray clay, some silt, some 2C 14.0-16.0 24"
- sand, trace cf gravel, moist
20" 34 | 19.0-20.5 1- 2- 3 5
25" 3C 24.0-26.0 24"
. {Becomes stiff at 29.5")
._0_ 4a 29.0-30.5 3- 5- 6 11

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:

C11.0" (heavy) X
TECHNICIAN:  BE and CL INITIAL DEPTH: : A, SPLIT SPOON
COMPLETION DEPTH219'8 B.
408 NO.: 33767 Gn DEPTH AFTER: 1.0, ps 18.5° S C. SHELBY TUBE

BOWSER — MORNER
TESTING LABORATQRIES, INC.

2815 A - 63



LOG OF BORING NO. 22 -continued

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIOQ

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-11-82
SURFACE ELEVATION: 610’ DATE COMPLETED: 10-11-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER N BLOWS
NO. & SAMPLE 6" ON /FT.OR
TYPE DEPTH SAMPLER CORE REC.
(30'
135" (With cobbles at 34.5 to 35.0") 4C 34.0-34.5 6"
| (Becomes hard at 35.0") 5A 34.5-36.0 7-34-10 44
{a0 6A | 39.0-40.5| 15-25-75/5"| 100+
41,0'

Weathered dolomite, wet

- 7A 44.0-45.5 100/9" 100+
| Bottom of boring at 45.0'
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
. 11.0' (heavy) X
TECHNICIAN: BK and CL INITIAL DEPTH: 19 8|Y . A, SPLIT SPOON
COMPLETION DEPTH: : 8.
40B NG.: 33767 (i1} pEPTH AFTER: .. 1:Onrs _18.5" X €. SHELBY TUBE

BOWSER — MORNER
TESTING LABORATORIES, INC.

2815 A - 64



LOG OF BORING NO,

23

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-18-82
SURFACE ELEVATION: 618" DATE COMPLETED: 11-19-82
STAATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER  |“N" BLOWS
NO, & SAMPLE 6" ON /FT, OR
TYPE DEPTH SAMPLER CORE REC.
L 0.0'| (FILL) Stiff brown and gray silt.
- and c¢lay, traces of sand, gravel and
| organic material, moist 1A 1.0- 2.5 7- 8-11 19
—  3.57
— (FILL) Medium stiff gray and brown
Se— clay and siit, trace cof sand, moist 24 4.5- 6.0 3- 4-5 9
—  6.5'
— (FILL) Medium stiff dark gray clay
- and silt, traces ¢f sand and
| organic material, moist
fro' 34 | 9.5-11.0 2- 3 4 7
11.0°'
. Very stiff gray and brown clay aand
B gsilt, trace of sand, moist
(150 4A {114.5-16.0 7-14-15 29
| {(With 6-8"'wet black organic matter
20.0" at 19.5") 5A ]119.5-21.0 4= 4= 4 8
Medium stiff gray and brown clay
[ and silt, trace of sand with 1/16"
[ fine sand seams, moist
| 24.5"
25" Soft gray clay, some silt, with 6A | 24.5-26.0 0-3-2 >
intermittent 1/16-1/8" gray fine to
B coarse sand seams, moist
— 29.5'
B Medium stiff gray clay, some silt, _
., some sand, trace of gravel, moist 74 1 29.5-30.0 3~ 3 3 6
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
" . 19.5" (1ight) X _
TECHNICIAN: RG and TA TIAL DEPTH: AR A.  SPLIT SPOON
COMPLETION DEPTH: - 8.
JOB NO.: 13767 (J l) DEFTH AFTER: HAS. c. SHELBY TUBE

A - 65

BOWSER — MORNER
TESTING LABORATORIES, INC.



LOG OF BORING NO. 23 -~ continued

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-18-82
SURFACE ELEVATION: 618" DATE COMPLETED: 1171982
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER N BLOWS
NO. & SAMPLE &' ON /FT.0OR
TYPE CEPTH SAMPLER COAE AEC.
39!
=
35 8A 34.5-36. 2- 4- 3 7
L0 9A | 39.5-41. 3m e 4 8
o {(Becomes hard at 44.5")
45 10A | 44.5-46. 8~13-19 32
-
[ 50° 11A | 49.5-51. 8-16-18 34
- 53.07
Medium-hard gray weathered 3
gypsiferous shale 124 | 54.5-55.0] 110/6" 110+
| Bottom of boring at 553.0'
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
. 19.5"'"(1igh -
TECHNICIAN: RC and TA INITIAL OEPTH:_19 (22g4t':l A. SPLITSPOON
COMPLETION DEPTH: N B.
408 NO.: 33767 (G DEPTH AFTER: HAS, C. SHELBY TUBE

A - 66

BOWSER — MORNER
TESTING LABORATORIES, INC.



LOG OF BORING NO. 24

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-18-82

SURFACE ELEVATION: 605" DATE COMPLETED:  11-18-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER N BLOWS

NO. & SAMPLE 8" ON /FT.OR
TYPE DEPTH SAMPLER CORE REC.
0.0'| Topsoil
0.5 :

- Very stiff gray and brown clay and 1A 1.0- 2.5 6— 8—12 20
| silt, trace of sand, moist
—  4.5'
EN Very stiff gray and brown silt, 24 4.5- 6.0 7=11-14 25
| some clay, trace of sand, moist
10" (Becomes medium stiff at 9.5') 1A 9.5-11.0 3= 4 § 9
—*0.5"'
- Medium stiff gray clay, some silt,
- traces of sand and gravel, moist
l__:}r 4A 14.5-16.0 1- 3- 5 8
0! SA 119.5-21.0 2~ 4~ 5 9
| 24.5"

25" Stiff gray clay, some silt, some 6A | 24.5-26.0 4 5— 6 11

sand, trace of gravel, moist
30" 7A | 29.5-31.0{ 4~ 5- 7 12
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
INITIAL DEPTH: 4. 5" (trace) X A, SPLIT SPOON
TECHNICIAN:
RG and Ta COMPLETION DEPTH; _ NOLE 8,
408 NO.: 33767 (_I l) DEPTH AFTER: HRAS. C. SHELBY TUBE

BOWSER — MORNER
TESTING LABORATORIES, INC.

A - 67



LOG OF BORING NO.

24 - continued

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-18-82
SURFACE ELEVATION: 605" DATE COMPLETED: 11-18-82
STAATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER  |[“N“ BLOWS
NO. & SAMPLE 8" ON /FT, OR
TYPE DEPTH SAMPLER CORE REC,
ECTORE
|
35 8a |34.5-36.0| 6~ 8-11 19
40" 9A | 39.5-41.0 7-10-14 24
—  42.5'
—— Hard gray silt, some clay, some
- sand, trace of gravel, contains .
- Gray weathered shale with gypsum
| Bottom of boring at 45.5'
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
L A4.5" (trace) bd
TECHNICIAN: RG and TA INITIAL DEPTH: ( None AL SPLIT SPOON
COMPLETION DEPTH: a.
JOBNO.: 33767 (31) DEPTH AFTER: HRS. C. SHELBY TUBE

A - 68

BOWSER — MORNER
TESTING LA BORATORIES, INC.



LOG OF BORING NO. 25

NOXTHERN OHIO TREATMENT FACILITY ~ VICKERY, QHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-13-82

SURFACE ELEVATION: 10" DATE compLeTED: 1071382
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER  |”"N" BLOWS

NG, & SAMPLE 6" ON /FT, OR
TYPE DEPTH SAMPLER CORE REC.
0.0"| (FILL) Brown silt, trace of sand, '
. 0.5'| moist
Mediuvm stiff brown and gray silt 1A 1.0- 2.5 2= L— 6 10
T and c¢lay, traces of sand and gravel,
L moist
L, Stiff brown and gray silt and clay, 2A 4.0- 5.5 3= 5- 8 13
T ’ . s
traces of sand and organic material,

— 7.0 moist
B Stiff gray and brown clay and silt, 1C 7.0- 9.0 20"
- trace of sand, moist
10 3 | 9.0-10.5 | 2- 7- 8 15
14,0
15" Stiff gray silt, some clay, some 4A 14.0-15.5 3= 57 12
‘ sand, trace of gravel, moist
-
- 2¢ | 17.0-19.0 24"
‘——' (Becomes medium stiff at 19.5") 5A | 19.0-20.5 2w 3= 5 8
. {Becomes stiff at 24.5")

25" 6A | 24.0-25.5 3- 5- 6 1l
- 3ic 27.0-29.0 24"
30" 74 | 29,0-30.5 3- 6~ 7 13

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:

: 0" (h X )
rECHNICIAN:  BK and CL inmTiaL peerH:_ 17,0" (heavy) ‘ A. SPLIT SPOON
COMPLETION DEPTH: _30.7" * B.
. *
JOB NG 33767 GRS DEPTH AFTER: 2t 22 wrstleb X €. SHELBY TUBE
% Taken in augers. BOWSER — MORNER

TESTING LABORATORIES, INC.
A - 69



LOG OF BORING NO.

NORTHERN OHIO TREATMENT FACILITY - VICKERY,

25 - continued

OHTO

BORING LOCATION:

As shown cn boring location plan

DATE STARTED:

10-13-82

SURFACE ELEVATION: 610" DATE COMPLETED: 10-13-82
STRATUM DESCRIPTION OF MATER!IAL fsampLE BLOWS PER “NT BLOWS
NO. & SAMPLE 87 ON fET.OR
TYPE DEPTH SAMPLER CORE REC.

30!

15 BA  134.0-35.5 4= 5= 7 12
o | |
- : | |

. (Becomes very stiff at 39.57) i !
|40 94 | 39.0-40.5 | 5-10-15 25
f. !

- l :

. i |
- | (Becomes hard at 44.0") i ;

45! i 104 44.0-45.5 20-26-47 73
47,5 5 ! |

_ | Weathered dolomite and gypsum, wet i |
- 1A 1 49.0-49.5 | 100/1" 100+
p— Bottom of boring at 49.5' |

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:

iTiaL peprn. 720" (heavy) . A, SPLiT SPOON
TECHNICEAN: py and (L 10,7 %
COMPLETION DEPTH: __— """ — B.
JOBNO.: 33767 (i1) oepTH aFTEAY 20 HRs) 22.47F X . c. SHELBY TUBE

BOWSER - MORNER
TESTING LABORATORIES, INC.

Taken in augers.
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LOG OF BORING NO.

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

26

BORING LOCATION: As ghown on boring location plan DATE STARTED: 1-27-83
SURFACE ELEVATION: 613" DATE COMPLETED: 1-27-83
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER N BLOWS
NO. & SAMPLE 8" ON /FT. OR
TYPE DEPTH SAMPLER CORE REC,
0.0'| (FILL) Brown siit, some sand, Some
1.0'| clay, traces of gravel and organic
- material, moist 1A 1.0- 2 6- 5-12 17
- (FILL) Very stiff gray and brown
— clay, some silt, some sand, trace
—  4.0% of gravel, moist
' (FILL) Medium stiff brown sSilt, 2A 4.0- 5 17- 4= 2 6
| some sand, traces of gravel and
organic material, moist
(Becomes very stiff at 8.5")
10.0 3A 9.0-10. 7- §-13 21
Stiff brown and gray clay and silt,
B traces of sand, gravel and organic
B material, moist
b5 4a  |14.0-15. lhe 6= 7 13
1
g 177 : 58 [19.0-20. 5- 7- 8 15
A Stiff gray clay and silt, some
L sand, moist
— BA 24.0-25. 3- 4- 7 11
25,01
Stiff gray silt, some clay, some
[ sand, trace of gravel, moist
30 TA 29.0-30. 5- 7- 8 15
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
TECHNICIAN INITIAL DEPTH: 24.0'(1:'['&08) A, SPLIT SPOON
" BK and CL COMPLETION DEPTH: None 8.
JO8 NO.: 13767 (171) DEPTH AFTER: D= 25 yadione €. SHELBY TUBE

A-71

BOWSER — MORNER
TESTING LABORATORIES, INC.



LOG OF BORING NO.
NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

26 -~ continued

A - 72

BORING LOCATION: As shown on boring location plan DATE STARTED: 1-27-83
SURFACE ELEVATION: 613" DATE COMPLETED: ~ 1727-83
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER  [“N"BLOWS
NO. & SAMPLE 6 ON /FT. OR
TYPE DEPTH SAMPLER CORE REC,
30"
35! BA 34.0-35.5 5~ 6- 9 15
h— B iff 39.5"'
1 (Becomes very sti at 39.5") oA 39.0-40. 5 5. 8-10 18
-~
45" 104 44.0-45.5 5-10-18 28
|—
— 49.0" 11A 49,0-49.5 100/6" 100+
50°' Hard grav silt, some sand, some : ’
50.5'| clay, trace of gravel, moist
— Apparent rock
~— {(Auger refusal at 51.5")
— Bottom of boring at 51.5'
-
METHOD: Hollow Auger WATER DBSERVATIONS TYPE SAMPLER:
INITIAL DEPTH: 24.0'(trace) X A, SPLIT SPOON
TECHMNICIAN: BK and CL None
COMPLETION DEPTH: a.
108 NO.: 33767 G DEPTH AFTER: O'ZSHRS_ None C. SHELBY TUBE
BOWSER — MORNER

TESTING LABORATORIES, INC.




LOG OF BORING NO. 27

NORTHERY OHIO TREATMENT FACILITY - VICKERY, CHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-11-82
SURFACE ELEVATION: 610" DATE COMPLETED: 11-15-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER “NBLOWS
NO, & SAMPLE 8" ON /FT. OR
TYPE DEPTH SAMPLER CORE REC,
0.0'] Topsoil
1
- 0.5 Hard dark brown silt and clay,
| 2.0"| traces of sand and organic material) 1A 1.0- 2.5 9-16-18 34
| moist
Hard gray and brown clay and silt,
ET traces of sand and gravel, moist Z2A 4.5- 6.0 | 4= 4- 4 8
(Becomes medium stiff at 4.5'")
10 34 | 9.5-11.0 | 3- 4- 4 8
[0.5'
— Medium stiff gray clay, some silt,
— some sand, trace of gravel, moist
[, 4A  114.5-16.0 b b 4 8
20 54 |19.5-21.0 ) 3- 4- 5 9
' 6A  124.5-26.0 4— 4- 5 9
30" 7A |29.5-31.0 | 4- 5- 5 10
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
INITIAL DEPTH: ® X A, SPLIT SPOON
TECHNICIAN:  R(G and RA 475"
COMPLETION DEPTH: . 8.
JOB NO.: 33767 (3L DEPTH AFTER: HRS. C. SHELAY TUBE

BOWSER — MORNER

* ¥ . 1 .
4.5"(trace); 29.5"' {(medium) TESTING LA BORA TORIES, INC.

A-73



NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

LOG OF B8ORING NO.

27 — continued

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-11-82
SURFACE ELEVATION: 610" DATE COMPLETED: 11-15-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER “NTBLOWS
NO., & SAMPLE 8" ON /FT.OR
TYPE DEPTH SAMPLER CORE REC,
130"
351 (Becomes very stiff at 34.5") 8A 134.5-36.0 | 4- 8= 9 17
40" 94 39.5-41.0 | 26-28-31 59
42,0
| Gray shaley dolomite with gypsum.
| 10A 43.0-43.5 | 100/2" 100+
- Bottom of boring at 43.5'
-
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
) INITIAL DEPTH; * X A. SPLIT SPOON
TECHNICIAN: RG and TA 42 5‘
COMPLETION DEPTH: . a
408 NO.: 33767 (11) DEPTH AFTER: HRAS. C. SHELBY TUBE

% 4.5"(trace); 29.5" (medium)

A - 74

BOWSER — MORNER

TESTING LAPORATORIES, INC.



LOG OF BORING NO. 78

NORTUERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATYE STARTED: 11-10-82

SURFACE ELEVATION: 611' DATE COMPLETED: 11-11-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER YN BLOWS

NO. & SAMPLE 8" ON /FT.OR
TYPE DEPTH SAMPLER CORE REC.
0.0 Topsoil
1]
| 0-5" "Hard gray and brown clay and silt, | 1A | 1.0- 2.5 | 15-23-25 48
— trace of sand, moist
— B tiff at 4.5°
o (Becomes very stilf a ) 24 | 4.5- 6.0| 5- 8-12 20
- (With trace of 1/16" fine sand
o' lenses at 9.0") 3A 9.5-11.0 5- 7-10 17
14,57 4 | 14.5-16.0 ] 4= 4= 7 1
15 Stiff gray clay, some silt, some T T 1
- sand, trace of gravel, moist
20" 5A | 19.5-21.0} 4- 5- 6 11
5 6A | 24.5-26.0| 4= 5- 6 11
- B di stiff at 29.5'
30" (Becomes medium ) 78 | 29.5-31.0| 2- 5-5 10
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
. * X
TECHNICIAN: RG and TA INITIAL DEPTH: - A, SPLIT SPOON
COMPLETION DEPTH: 23' O B.
3 1
408 NO.: 33767 (310 DEFTH AFTER: 16.2'2“5.18.0 €. SHELBY TUBE
%  4.5'(light); 44.5' (heavy) BOWSER — MORNER

TESTING LABORATORIES, INC.
A - 75



LOG OF BORING NO., 28 - continued

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHLG

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-10-82
SURFACE ELEVATION: 611" DATE COMPLETED:  11-11-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS FER  |“N" BLOWS
NO. & SAMPLE 8" ON /FT, OR
TYPE DEPTH SAMPLER CORE REC.
1300l
-
I #1ff at 34.5'
35! (Becomes very stiff a ) 8A [34.5-36.01 6- 8- 9 17
H
40" (Becomes hard at 40.0') 94 {39.5-41.0{ 8-17-19 36
-
-
[ 44,57
[ Gray weathered shale with gypsum .
and’ 1" sand seam, wet) 104 144.5-45.0 | 100/5 100+
| Bottom of boring at 45.0'
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
INITIAL DEPTH: - X A.  SPLIT SPOON
TECHNICIAN:  RG and TA ;
COMPLETION DEPTH: 23 bl O - a.
JOB NO.: 33767 GL DEPTH AFTER: 16'%%5. 18.0 C. SHELSY TURE
% 4.5'(1ight); 44.5" (heavy) BOWSER — MORNER

TESTING LABORATORIES, INC.
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LOG OF BORING NO.

29
NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION:

As shown on boring location plan

DATE STARTED:

10-18-82

SURFACE ELEVATION:  611' DATE coMpLETED: 10-19-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER  |"N” BLOWS
NO. & SAMPLE 6" ON /FT.OR
TYPE DEPTH SAMPLER CORE REC.
0.0'| Topseoil
L 1.5 14 1.0- 2 7-10-19 29
- Very stiff brown silt, some clay, )
| some sand, damp
EX
—— 1C 4.0~ 6 8"
| 6.0 _ 5
| Hard gray and brown silt, some clay, 24 6.0- 7 17-19-13 3
some sand, trace of gravel, damp
Tor 34 9.0-10. 5- 6-11 17
- e 4 £.0 3- 6- 6 2
15" Stiff gray silt and clay, some A 14.0-15. - L
gand, trace of gravel, moist
0 5A 19.0-20. 3- 4- 6 10
L 2C 23.0-25. 24"
122"
6A 25.0-26. 4- 5- 6 11
30" TA 29.0-30. 3- 5- 6 11
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
TECHNICIAN wimiaL peprw:_52:5" (heavy) A.  SPLIT SPOON
~ TA and RF COMPLETION DEPTH: 13.0' ¥ s. NX wire
i Ak
J0B NO.: 33767 (31) DEPTH AFTERA: > ml&ﬁs 1.0 C. SHELBY TUBE

o
E

After coring
#% Taken in augers at 44' depth

before coring.

A~ 77

BOWSER — MORNER

TESTING LABORATORIES, INC.




LOG OF BORING NO. 29 - continued

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OQHIO

BORING LOCATION: As shown on boring locatien plan DATE STARTED: 10-18-82
SURFACE ELEVATION: 611" DATE COMPLETED: 10_719-82
STRAATUM DESCRIPTION QOF MATERIAL SAMPLE BLOWS PER “N" BLOWS
NO. & SAMPLE 68" ON /FT. OR
TYPE DEPTH SAMPLER CORE REC.
Bor
‘35' 8A 34.0-35.5 3- 3- 5 8
— 39.5 9A  |39.0-40.5 | 10-60-30/3"! 90+
40" Hard brown silt, some clay, some
| sand, trace of gravel, damp
— 42.5°
- Gray fractured dolomite
45t
' 1B 44.0-48.0 48"
_0"
" 2B 48.0-58.0 120"
[52%
—
_Ol'
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
iniTiaL oeprH:_42.5" (heavy) X A.  SPLIT SPOON
TECHNICIAN:  TA 4n1d RF 13.0" % X NX wire
COMPLETION DEPTH! B.
JOB NO.: 33767 (j1) pepTH aFTeR: 0 Milage 11,074 X C. SHELBY TUBE
% After coring ' BOWSER —- MORNER

TESTING LABORATORIES, INC.

*% Taken in augers at 44' depth before coring

A - 78



LOG OF BORING NO. 29 - continued
NORTHERN OHIC TREATMENT FACILITY - VICKERY, OHIO
BORING LOCATION: As shown on boring location plan DATE STARTED: 10-18-82
SURFACE ELEVATION:  611' DATE COMPLETED;  10-19-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER YN BLOWS
NO, & SAMPLE 68" ON /FT, OR
TYPE DEPTH SAMPLER CORE REC.
60’
o 3B 58.0-64.0 64"
Bottom of boring at 64.0°
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
wiTiaL oerTh: 42.5' (heavy) X A, SPLIT SPOON
TecHNiclan:  TA and RF 13.0' * 5 NX wire
COMPLETICON DEPTH: B.
J0B NO.: 33767 (31) bEPTH AFTER: O Millypg 11.07%F C. SHELBY TUBE

* After coring

*% Taken in augers at 44' depth

hefore coring.
A-79

BOWSER — MORNER

TESTING LABORATORIES, INC.



ROCK CORE LOG

Job No. 33767 Boring No. 29
1
Date Logged 10-29-82 Core Top Elevation 567
232"
Observer JEK Core Recovery
611'

Surface [Elevation

Age(s) /Formation(s)
TOTAL Rock Quality Designation (RQD)

TOTAL Fracture Frequency (FF)

Silurian/Tymochtee member of Bass Islands Formation

40%

5 per foot

Depth(ft) ' Descriprien Sample [Recovery
Wi 0 Hard black shale with massive gypsum in fractures 1B 48"
) and voids RO = | 60%
FF = 3/ft.
£7.2 Soft massive buff shaley gypsum
48.0 2B 120"
ROD = 55%
FF = [4.5/ft.
49.0 Hard black shale with massive gypsum veins
50.7 Soft massive white gypsum interbedded with black
shale, appears clastic in part
54.2 Becomes hard
57.5 Hard fine grained buff dolomite with thin gypsum
laminae
58.0 3B 64"
RQD =| 0%
Ff = FRAR
58.7 Begin finding open vecids parallel with bedding
lined with crystalline gypsum
63.3 Hard massive black shale with flow structures
Bottom of boring at 64.0'

A - 80

BOWSER-MORNER
Testing Laboratories, [nc.



LOG OF WELL NO.
NORTHERN OHTO TREATMENT FACILITY - VICKERY, OHIO

29

BORING LOCATION :
DATE INSTALLED:

As shown on boring
location plan.
10-19-82

SURFACE ELEVATION:
TOP OF PIPE ELEVATION:

610.3
612.68

TYPE OF PIEZOMETER -

1 1/4" SCE 40 PVC with 1 1/4" x 3', 0.010 slot screen

paTE | Yherr e |Meen T INSTALLATION  DESCRIPTION
DESCRIPTION DEFTH (FT.}
10-19-82 Fiushed aft¢r setting.
10-20-82 19.3 561.0
1-19-83 16.25 594.0 —=2- 0
2-03-83  {15.5 594.8 0.0
Grout
44.0' (collar
Bedrock
- 60.5
Screen -
— 63.5
o ] 64.0
Bottom of Boring
o Guardpipe with locking cap installed
TECHNiclaN  TA and RF
JOB NO. 33767 (31>

A - Bl




NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

LOG OF BORING NO.

30

BORING LOCATION:

As shown on boring location plan

DATE STARTED: 11-18-82

DATE COMPLETED:11~18-82

SURFACE ELEVATION: 610’
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N BLOWS
NO, & SAMPLE 8" ON /FT. ORA
TYPE DEPTH SAMPLER CORE REC,
0.0' | Topsoil
| 1.0
Very stiff brown clay and silt, 1A 1.0- 2.5 5~ 7-10 17
B trace of sand, moist
| 4.0
5! Stiff brown and gray clay and 2A 4.0- 5.5 b= 6~ 7 13
gilt, traces of sand and gravel,
T moist
Lo 34 | 9.0-10.5| 4- 7- 6 13
[ w0
15" Medium stiff gray clay, some silt, 4A | 14.0-15.5 3- 3- 4 7
some sand, trace of gravel, moist
Eﬁu 5A 19.0-20.5 2- 3- 4 7
Egr 6A 24.0-25.5 3- 4- 4 8
"3‘0!
(Becomes stiff at 30.0") 7A 29.0-30.5 3- 4- 7 11
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER
INITEAL DEFTH@B.O'(heaVy) X CAL SPLIT SFOON
TECHNICIAN:  BY and CL 24.67
COMPLETION DEPTH: ; : B
JOB NO.: 33767 (1) peerr arren:_ 10 wns, 19-8 C. SHELBY TUBE

A - B2

BOWSER — MORNER
TESTING LABORATORIES, INC.



LOG OF BORING NO. 30 - continued

NORTHERN OHIO TREATMENT FACILITY - VICKERY, CHIO

BORING LOCATION: Asg shown on boring location plan DATE STARTED: 11-18-82
SURFACE ELEVATION: DATE COMPLETED: 11-18-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER N BLOWS
NO. & SAMPLE 8”7 ON /FT.OR
TYPE DEPTH SAMPLER CORE REC,
307
L
0 8A |[34.0-35.5 4 8-15 23
Z0° (Becomes hard at 39.5') 9A }39.0-40.5 10-18-37 55
| 42.0°
Weathered shale with gypsum
— {Auger refusal at 43.5") 10A | 43.0-43.51] 100/1" 100+
- Bottom of boring at 43.5'
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
43,07 (h X C A,
TECHNICIAN:  BK and CL INITIAL DEPTH 2232“7)— A.  SPLIT SPOON
COMPLETION DEPTH: : 8.
JOB NO.: 33767 &Y pepTH AFTER: L. 0 nps 10.8" €. SHELBY TUBE

A - 83

BOWSER — MORNER
TESTING LABORATORIES, INC.



NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

LOG OF BORING NO.

31

BORING LOCATION: As shown on boring location plan  DATE STARTED: 10-14-82
SURFACE ELEVATION: 609’ DATE COMPLETED: 10-14-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER YN BLOWS
NO. & SAMPLE 8" ON /FT. OR
TYPE DEPTH SAMPLER CORE REC
0.0"' | (FILL) Brown silt, some clay, some
‘ 1.0 sand, moist
Very stiff brown and gray silt and 1A 1.0- 2.5 4— 8- 8B 16
clay, trace of sand, moist
| 4.0
51 Very stiff brown silt and clay, 2A 4.0~ 5.5 6- 8- 8 16
‘ trace of sand, moist
L 9.0
0! Medium stiff gray silt and clay, 3A 9.0-10.5 3-3-3 6
trace of sand, moist
'___
- 15.07 4 114.0-15.5 | 13- 3- 4 7
| Medium stiff gray clay, some silt,
— some sand, trace of gravel, moist
[20" 54 |19.0-20.5 | 3- 3- 5 8
|25 6A 1 24.0-25.5 3~ 4- 6 10
30° 7A | 29.0-30.5 b= 4= 6 10
METHOQD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
INITIAL DEPTH:___oTte £ A, SPLIT SPOON
TECHNICIAN: BK and CL -
COMPLETION DEPTH: None 6.
JOB NO.: 33767 (1) pEPTH AFTER: 070 ypg None €. SHELBY TUBE

BOWSER — MORNER

TESTING LABORATORIES, INC.
A - B4




LOG OF BORING NO. 31 - continued

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-14-82
SURFACE ELEVATION: 609" DATE COMPLETED: 10-14-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER “N" BLOWS
NG, & SAMPLE 6" ON /FT. OR
TYPE DEPTH SAMPLER CORE REC.
307
L , ,
15t (Becomes very stiff at 34.5') 84 |34.0-35.5 5. 7-11 18
4300
L Weathered dolomite
0" 0A 39.0-40.5 5~ 9-19 28
-— 10A 44 .0-44.5 100/3" 100+
—— Bottom of boring at 44.5'
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
. None X
TECHNICIAN: BK aﬂd CL INITIAL DEPTH: - A SPLIT SPOON
COMPLETION DEPTH: None B.
JOB NO.: 33767 (31 perTH aFTeR: 073 pg NOTIE C. SHELBY TUBE

A - 85

BOWSER — MORNER

TESTING LABORATORIES, INC.



LOG OF BORING NO. 32

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-18-82
SURFACE ELEVATION: 606" DATE COMPLETED: 11~18-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE B8LOWS PER “NTBLOWS
NOQ, & SAMPLE 6" ON /FT. OR
TYFPE DEPTH SAMPLER CORE REC.
0.0"' | Topsoil
1.0
[ Stiff brown and gray clay and 1A 1.0- 2.5 6- 6- 9 15
[ silt, trace of sand, moist
—, ' 2A 4.0- 5.5 4— 6- 9 15
| 9.0
10’ Stiff brown clay and silt, trace of 34 9.0-10.5 2= 7= 5 12
sand, moist
- (With 2" brown sand and gravel
i seam at 9.8")
| 14.0°
15 Seft gray clay, some silt, some 4a | 14.0-15.5 1- 2- 3 5
sand, trace of gravel, moist
— . (Becomes medium stiff at 19.0")
20 54 |19.0-20.5 3~ 4~ 4 8
[ 5 6A |24.0-25.5| 3- 3- 5 8
- (Becomes stiff at 29.5')
| 30 74 129.0-30.5 4 5- 7 12
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
INITIAL DEPTH: * X COA, SPLIT SPOON
TECHNICIAN:  BK and CL 30.0°"
COMPLETION DEPTH: .
JOB NO.: 33767 (1) DEPTH AFTER: HRS, C. SHELBY TUBE
% 9_0" (medium); 19.0' (heavy) ' BOWSER — MORNER

TESTING LABORATORIES, INC,

A - 86



LOG OF BORING NO.

32 - continued

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-18-82
SURFACE ELEVATION: 606" DATE COMPLETED: 11-18-82
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER “N'* BLOWS
NO, & SAMPLE 8" ON /ET. OR
TYPE DEPTH SAMPLER CORE REC,
30!
35" (Becomes very stiff at 35.0") 8A 34.0-35.5 6— 7- 9 16
0" 9r  |39.0-40.5 | 5-10-17 27
| 42.07
. Apparent rock
(Auger refusal at 42.5')
[ Bottom of boring at 42.5'
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:
* X
TECHNICIAN: BK and CL INITIAL DEPTH: 30 0' A SPLIT SPOON
COMPLETION DEFPTH: - B.
JOB NO.: 13767 (1) DEPTH AFTER: HRS. _ C. SHELBY TUBE

% 9,0 (medium); 19.0' (heavy)

A - 87

BOWSER - MORNER
TESTING LABORATORIES, INC.
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SOIL CLASSIFICATION SHEET

U.S. STANDARD SIEVE SIZE .0
32 1% 1 % % % #4 810 16 20 3040 50 100 200 325
" EESRRTE ] "
I GO T 1l | ] -l|;.l_ ] | |
90 : LIRIIR R L | | { | | ! | 90
A HH- R
l -~ 80
;o O Ao i 11 o a1 T LA
o | 0
: B L (1A 1Y I T AT 7
o ! 60
- 60 0 I T O AT EIIINETHER] HET 3
u 50 LI L LD L f i L | { [ i i 50
: A -
5 | A, 40
: S =R N
[+ 4
30 | P
: | o 1A SR 11 101 L L .
2
? I AL AN A w1 T IR A ]
10
g R A
OI | | | | 1 I0
1000 100 10 1 0.1 0.01 0.001
GRAIN SIZE [N MILLIMETERS
COBBLES GRAVEL 0% SAND 147 SILT CLAY
COARSE |  FINE COARSE| MEDIUM | FINE 417 45%
PROJECT 33767 NATURAL % MOISTURE 14.4
_ LIQUID LIMIT -
BORING NO. 1 PLASTIC LIMIT —_ BOWSER-MORNER
SAMPLE NO. 1A PLASTICITY INDEX - TESTING LABORATORIES, INC.
DEPTH 1.0-2.5" COLOR Brown
CLASSIFICATION REMARKS

2A-34R
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2A-34R

SOIL CLASSIFICATION SHEET

U.S, STANDARD SIEVE SIZE

A A i o T o e
‘°° T T g >
| A 0
. R TR 9
| 80
: e P N
© ]
o 70
A = A A
& ' 60
2 0 o 8 O Y R RIIINETEN TINE N
u 50 THILEH I | | Pl 1 { [ | ] A 50
E AT 1431 11 A 1A :
- : 40
f R 118 a1 AL Lt A1
o
30
: L e £ 13 2 M AL .
| : 20
’ R A e
10
| =R
OI | | ! [ l |D
1000 100 10 0.1 0.01 0.001
GRAIN S1ZE IN MILLIMETERS
COBBLES GRAVEL 0% SAND 2% SIET CLAY
coarsE | rFINE  |coarse| wmebwm | FINE 52% 467
PROJECT 33767 NATURAL % MOISTURE 27.7
‘ LIQUID LIMIT 28
BORING NO. 1 PLASTIC LIMIT 18 BOWSER -MORNER
Z‘:;PT:E NO. ig 0-14.0" z:i::CITYINDE):;r 10 TESTING LABORATORIES, INC.
. - . ay
cLassiFication Silty clay, '"'CL" REMARKS U.S8.C.S.
A-4(9) A.A.S.H.T.0. M145-73
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SOIL CLASSIFICATION SHEET

U.5. STANDARD SIEVE SIZE

60
321 1 % % % #4 810 16 20 3040 50 100 200 325
. L LEEET T T | "
1 T Eirin
I
0 JE B TR RS U T T A ”
‘ 80
5 O A 1 1 I AT
L4
& 0
: R /0 4 1108 T R ’
* ' 60
P R A 1 A1 L LA
1l
z | 50
R AT '
= N 40
g L LA AR R i I ML AL N
6 30 N
: - A ~
| 20
2 AR R
10
" Ll o A | It
0I I | 1 ) | l 10
1000 100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBL ES GRAYEL (0% SAND 1% SHLT CLAY
coarse | fine  Jcoamse| wmepium | FINE 54% 43%
PROJECT 33767 NATURAL % MOISTURE  29.2
, LIQUID LIMIT —_
BORING NO. 1 PLASTIC LIMIT - BOWSER -MORNER
SAMPLE NO. 5A PLASTICITY INDEX —— TESTING LABORATORIES, INC.
DERTH 19.0-20.5" COLOR

CLASSIFICATION

REMARKS
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SOIL CLASSIFICATION SHEET

U.5. STANDARD SIEVE S8IZE

3211 % % % #4 810 16 20 3040 50 100 200 325
. T O A .
o e L
| ™ 90
7 g (N 118 N 1 T £
| - ™, 20
: O i e a1 2 L A
o | 0
7 48 TN A B 81 T ] 7
A | 60
: L A i A B Lo B A
z | 50
z
= - H AP T
’-
40
E L 1 M1 e L e R N
X |
30
: AL O R T L1 S L AL .
20
2 R 1 S A A1 A 10 A B AL
10
. L B 8 o A i 121 1 L M AL
Ol i | | | i IO
1000 100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL _ 07 SAND 9%, SILT CLAY
coarse |  FINE  Jcoarse] wmepium | FINE 36% 55%
PROJECT 33767 NATURAL % MOISTURE 26.0
' LIQUID LIMIT -
BORING NO. 2 PLASTIC LIMIT - BOWSER -MORNER
SAMPLE NO. 3A PLASTICITY INDEX — TESTING LABORATORIES, INC.
DEPTH G.0-10.5 COLOR Brown 7
CLASSIFICATION REMARKS




SOIL CLASSIFICATION SHEET

60
16 20 3040 50

U.5. STANDARD SIEVE SIZE
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SOIL CLASSIFICATION SHEET
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SOIL CLASSIFICATION SHEET

U.5. STANDARD SIEVE SIZE

60

32 1% 1 % ok % #4 810 16 20 3040 50 100 200 325
" T T A O O .
A R B4 Tttt
4 90
N L L\ U ARSI A LR
! 80
: S AN T ~
u | n 70
A NS T
o | 60
2 60 L I T T PO L TN HET
w 50 rTri | | i i ! | i ] 50
: R A i S M
i I 5 40
e e T i ifi
14
30
: HEEE A AR i .
| P~ 20
; I rm et It i i i <
10
" A=A R
0l { | | i l I0
1000 100 10 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAYEL 25% SAND 377 SILT CLAY
0% COARSE |  FINE coarse] wMEDUM | FINE 17% 21%
FROJECT 33767 NATURAL % MOISTURE 12.4
. LIQUID LIMIT _
BORING NO. 3 PLASTIC LIMIT - BOWSER - MORNER
SAMPLE NO., 9A PLASTICITY INDEX —_—
DEPTH 39.0-40.0" COLOR

CLASSIFICATION

Gray
REMARKS

Sample contained

considerable gypsum.

TESTING LABORATORIES, INC,
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SOIL CLASSIFICATION SHEET

U.5. STANDARD SIEVE SIZE

321 1 % v % #4 810 16 20 3040 50 100 200 325
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL 0% SAND 1% SILT CLAY
COARSE [ FINE COARSE] MEDIUM l FINE 667 337
PROJECT 33767 NATURAL % MOISTURE 26.2
_ LIQUID LiMIT -
BORING NO. 9 PLASTIC LIMIT —- BOWSER -MORNER
SAMPLE NO. 1C PLASTICITY INDEX -
5 .
DEPTH 9.0-11.0" COLOR Brown TESTING LABORATQRIES, INC




SOIL CLASSIFICATION SHEET
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SOIL CLASSIFICATION SHEET
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SOIL CLASSIFICATION SHEET

U.5. STANDARD SIEVE SIZE

60
R
]°° TR IR T T o
I n 90
» d 0 T I 1 18 T T T TR TT A
i
0 80
: e T e
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> ] 0
g R 6
u | A 50
z .
= HHEHHH AR R N
:
40
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0I | | | | l I0
1000 100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL Q% SAND 2% SILT CLAY
coarse | rine  |coamrsg| wmeDbium | FINE 45% 52%
PROJECT 33767 NATURAL % MOISTURE 25.3
LIGUID LIMIT -
BORING NO. él PLASTIC LIMIT - BOWSER -MORNER
A i
SAMPLE NO. PLASTICITY INDEX
DEPTH 9.0-10. 51 coLon Brown TESTING LABORATORIES, INC,
CLASSIFICATION REMARKS
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SOIL CLASSIFICATION SHEET

U.5. STANDARD SIEVE SIZE 60
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GRAIN SIZE IN MILLIMETERS .
COBBLES GRAVEL 27 SAND 579 SILT CLAY
0% coarse |  FiNne  |coarse]  wmepium | FINE 27% 447
PROJECT 33767 NATURAL % MOISTURE 18. 5
. LIQUID LIMIT ==
BORING NO. éi PLASTIC LIMIT - BOWSER - MORNER
R 24.0-25.5" e CITY INPEX Gray TESTING LABORATORIES, INC.
CLASSIFICATION REMARKS '

2A-34R
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SOIL CLASSIFICATION SHEET

U.5. STANDARD SIEVE SIZE
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GRAIN SIZE iN MILLIMETERS
COBBLES GRAVEL @ SAND 257 SILT CLAY
0% COARSE |  FINE coarse] meoium | FINE 33% 40%
PROJECT 33767 NATURAL % MOISTURE 20. 2
LiQUID LIMIT 26
BORING NO. 12 PLASTIC LIMIT l; BOWSER -MORNER
2C
SAMPLE NO. PLASTICITY INDEX
o 14.0-16.0" oo Gray TESTING LABORATORIES, INC.
CLASSIFICATION Sandy clay, "CL" | __yirks U.s8.C.S.
A= (4) A.A.S.H.T.0. M145-73




SOIL CLASSIFICATION SHEET

60
16 20 30 40 50

U.S5. STANDARD SIEVE SIZE

#4

200 325

0

810

b %

21 1 %

3||

o
2 8 8 R 8 B 8 8 8 @ o
\\
/
V.
7
\.\
)4
— | —— —_— | —— - . —_—— ] —— — —r—
Vi
Eil==smmmsammmnnmms——
— Lf ]
f
—— h — [ — rp—— s E— JES Rm— pr—— s— e —n
— [ \1 N O
S o ey o e
|
1
[ i
lwl- i e

100

o
o

o O o
8 R 8 &8 ¥ &

LHOIAM A9 HINIZ LNIDHIG

R 2 °

0.001

0.01

0.1

10

100

1000

GRAIN SIZE IN MILLIMETERS

CLAY

407

SILT

27%

257
FINE

SAND

MEDIUM

I

coaRsE|

8%
FINE

GRAVEL

]

COARSE

COBBLES

)4

]
Z
& v
W w
Z x
x o
O
e
z
jo]
£ @
w <
= J
o o©
g Z
T
vy
uJ
[
\O
L2 T N |
— I 1
=
5
¥
T ]
>
5 u
w
5
3 - =
F o=
: = = >
H E 1 -
< 2 U QY
L = U <
2 5 v w0
= T
< Z 4 .1 0
Zz 10 o O
=
O
™M
™~ 1
) o
M~ »
o o™ O
o ~— T M
o O
- z z
|8} W
W ZSF
O._HMP
[ O T W
o m wn O

A - 101

2A-34R



¢0T -V

2A-34R

SOIL CLASSIFICATION SHEET

U.5. STANDARD SIEVE SIZE

% % % #
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL 0% SAND 37 SILT CLAY
COARSE |  FINE  |coarse] wmepium | FINE 50% 477
PROJECT 33767 NATURAL % MOISTURE  25.6
LIQUID LIMIT -
BORING NO. 14 PLASTIC LIMIT — BOWSER-MORNER
SAMPLE NO. 24 PLASTICITY INDEX —— TESTING LABORATORIES. INC
DEPTH 4.,0-5.5" COLOR Brown ) '

CLASSIFICATION

REMARKS




SOIL CLASSIFICATION SHEET

60
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SOIL CLASSIFICATION SHEET

U.5. STANDARD SIEVE S1ZE

&0
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL 8% SAND LT SILT CLAY
07 coarse | Fine  |coarse] wmeoium | FINE 289 407
PROJECT 33767 NATURAL % MOISTURE 18.3
LIQUID LIMIT 25
BORING NO. 14 PLASTIC LIMIT 16 BOWSER -MORNER
SAMPLE NO. 2C ' PLASTICITY INDEX G TESTING LABORATORIES, INC.
CEPTH 19.0-21.0 COLOR Gray
cLassiFicaTion Sandy clay, "CL" REMARKS U.§.C.8.
A-4(4) A A.S.H.T.0. ML45-73




SOIL CLASSIFICATION SHEET

01 - ¥

2A-34R

U.5. STANDARD SIEVE SiZE 60
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAYEL 5% SAND 17% SILT CLAY
0% COARSE |  FINE CoARSE| MEDIUM | FINE 30% L8
PROJECT 33767 NATURAL % MOISTURE 15.2
‘ LIQUID LIMIT 29
BORING NO. 14 PLASTIC LIMIT 17 BOWSER -MORNER
;ZZPT:E " 3(9: 0-41.0" Z::ZLICITYINDEXGM 1 TESTING LABORATORIES, INC.
L0-41. y
CLAsSIFICATION  Lean clay, "CL" REMARKS U.S.C.8.
A-6(7) A A.S.H.T.0. M145-73
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SOIL CLASSIFICATION SHEET

U.S5. STANDARD SIEVE SIZE
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL 2% SAND 267 SILT CLAY
07 coarse |  FiNE  Jcoarse| mEDium | FINE 29% 437%
PROJECT 33767 NATURAL % MOISTURE 17.9
‘ LIQUID LIMIT -
BORING NO. 18 PLASTIC LIMIT —_— BOWSER - MORNER
SAMPLE NO. 8A PLASTICITY INDEX -
DEPTH 34.0-35. 5" COLOR Gray TESTING LABORAT?RlES, INC.
CLASSIFICATION REMARKS
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SOIL CLASSIFICATION SHEET

U.S. STANDARD S1EVE S1ZE
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GRAIN S1ZE IN MILLIMETERS
COBBLES GRAVEL (% SAND 9 SILT CLAY
COARSE |  FINE lcoarse] webium | FINE 34% 637
PROJECT 33767 NATURAL % MOISTURE 28.9
LIQUID LIMIT 42
BORING NO. 19 PLASTIC LIMIT ig BOWSER -MORNER
SAMPLE NO. 1C PLASTICITY INDEX
BEPTH 7.0-9.0" coLOR Gray/Brown TESTING LABORATORIES, INC.
CLASSIFICATION U.5.C.S.

Silty clay, "cCL

A-7-6(20)

" REMARKS

A.A.S.H.T.0. ML45-73




SOIL. CLASSIFICATION SHEET
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U.S. STANDARD SIEVE SIZE 0
32 1% 1 %k % #4 810 16 20 3040 50 100 200 325
" T A A O .
1 1 I O s ||| il | L 1h 1 T TRRE
90 ; TITIT T ] [ (I ' I I r | 90
o
|
80
: g (T T A A TR
@ I
3 70
: AR N
o ’ 60
: - R
uk
z s 50
= A !
- , N 40
;v T i
© |
30
: LR IR 18 R L o1 .
| 20
> O P
10
| AR
OI | | | | | Io
1000 100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL 8% SAND 23% SILT CL AY
0% COARSE |  FINE coarse| mEDiuM | FINE 29% 407
PROJECT 33767 NATURAL % MOISTURE 17.3
_ _ LIQUID LIMIT 25
BORING NO. 1¢ PLASTIC LIMIT 17 BOWSER -MORNER
SAMPLE NO. 2C PLASTICITY INDEX 8
DEPTH 97.0-29.0" cOLOR Gray TESTING LABORAT?RIES, INC.
cLassiFication  Sandy clay, "CL" REMARKS U.S.C.8.
A-4(3) A.A.S.H.T.0. M145-73
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SOIL CLASSIFICATION SHEET

1.5, STANDARD SIEVE SIZE 60
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL 4% SAND 257 SILT CLAY
0% CoARSE |  FINE  |coarse] mepium | FINE 31% 407
PROJECT 13767 NATURAL % MolsTure 16.3
. LIQUID LIMIT -
BORING NO. 19 PLASTIC LIMIT - BOWSER - MORNER
SAMPLE NO. 10A PLASTICITY INDEX -
TORIES, INC.
oEPTH 4h.0-45.5" coLoR cray TESTING LABORA . INC
CLASSIFIGATION REMARKS

2A-34R
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SOIL CLASSIFICATION SHEET

U.5. STANDARD SIEVE SIZE
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GRAIN SIZE [N MILLIMETERS
COBBLES GRAVEL 57 SAND 277% SILT CLAY
0% coarse | fiNe  |coamse| wmEDium | FINE 317% 37%
PROJECT 33767 NATURAL % MOISTURE 19.4
, LIQUID LIMIT -
BORING NO. 22 PLASTIC LIMIT - BOWSER -MORNER
SAMPLE NO. 3C PLASTICITY INDEX - TESTING LABORATORIES, INC.
DEPTH 24.0-26.0' COLOR . Gray _
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SOIL CLASSIFICATION SHEET

U.5 STANDARD SIEVE SIZE
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL 07 SAND 37 SILT CLAY
coarse |  Fine  fcoarse] wmepium ] FINE 55% 427
PROJECT 33767 NATURAL % MOISTURE ;;2'
. LIGUID LIMIT
BORING NO. 25 PLASTIC LIMIT ﬁ BOWSER - MORNER
SAMPLE NO. 1C PLASTIGITY [NDEX
" 2 0-9.0" o Gray and brown mottled TESTING LABORATORIES, INC.
CLASSIFICATION Silty clay, "CL" REMARKS U.S5.C.5. :
A-6(11) A.A.8.B.T.0. M145-73




Constant Head
Permeability Test

Project:

Boring No:

Sample No:

Depth Interval of Sample:

Depth Tunterval of Test Specimen:

Material Description:

SPECIMEN DATA:

Dimensions, inches,

Height:
Diameter:

Weight, 1bs.,
Initial:
Moisture Content, %:

Initial:
Final:

Wet Unit Weight, pcf,

Initial:
Final:

Dry Unit Weight, pcf,
Initial:

Back Pressure Saturation, psi,
Pressures:

Permability, cm/sec,

k:

33767

1

2C
12.0'~E4.0"
12.4'-12.6"

Gray silt and clay,

2.077
2.796

0.919

124.5
123.9

97.2

10.0

7.0 x 1079

A - 112

trace sand

BOWSER-MORNER



Constant Head
Permeahility Test

Project:
Boring No:
Sample No:

Depth Interval of Sample:

Depth Interval of Test Specimen:

Material Description:

SPECIMEN DATA:

Dimensions, inches,

Height:
Diameter:

Weight, 1lbs.,
Initial:
Moisture Content, %:

Initial:
Final:

Wet Unit Weight, pef,

Initial:
Final:

Dry Unit Weight, pcf,
Initial:

Back Pressure Saturation, psi,
Pressures:

Permability, cm/sec,

k:

33767

5

3C
27.5'-29.5"
28.0"-28.2"

Gray clay, some sgilt,

gravel

some sand,

2.000
2.766

0.961

138.1
137.1

116.2

16.0

1.5 x 1078

A - 113

trace

BOWSER-MORNER



Constant Head
Permeability Test

Project:
Boring No:
Sample No:

Depth Interval of Sample:

Depth Interval of Test Specimen:

Material Description:

SPECIMEN DATA:

Dimensions, inches,

Height:
Diameter:

Weight, 1bs.,
Tnitial:
Moisture Content, %:

Initial:
Final:

Wet Unit Weight, pcf,

Initial:
Final:

Dry Unit Weight, pef,
¥nitial:

Back Pregsure Saturation, psi,
Pressures:

Permability, cm/sec,

k:

33767

1C

3.0'-11.0"

10.0'-~10.2"

Gray silt, some clay, trace sand

2.229
2.848

0.993

120.9
122.2

95.1

10.0

6.1 x 1079

A - 114

BOWSER-MORNER



Constant Head
Permeability Test

Project:
Boring No:
Sample No:

Depth Interval of Sample:

Depth Interval of Test Specimen:

Material Description:

SPECIMEN DATA:

Dimensions, inches,

Height:
Biameter:

Weight, 1bs.,
Initial:
Moisture Content, %:

Initial:
Final:

Wet Unit Weight, pcf,

Initial:
.Final:

Dry Unit Weight, pck,
Initial:

Back Pressure Saturation, psi,
Pressures:

Permability, cm/sec,

k:

33767

9

3C
29.0'-31.0"
30.0'-30.2"

Gray clay, some silt, some saund,
trace gravel

2.000
2.787

0.948

134.2
134.2

113.7

10.0

1.6 x 1078

A - 115

BOWSER-MORNER



Constant Head

Permeability Test

Project:
Boring HNo:
Sample No:

Depth Interval of Sample:

Depth Interval of Test Specimen:

Material Description:

SPECIMEN DATA:

Dimensiouns, inches,

Height:
Diameter:

Weight, 1bs.,
Initial:
Moisture Content, %:

Initial:
Final:

Wet Unit Weight, pecf,

Initial:
Final:

Dry Unit Weight, pcf,
Initial:

Back Pressure Saturation, psi,
Pressures:

Permability, cm/sec,

k:

33767

12

2C
14.0'~16.0"
14.2'-14 4"

Gray clay, some silt,
trace gravel

2.025
2.803

0.916

126.7
126.1

102.8

10.0

2.6 x 1078

A - 116

some sand,

BOWSER-MORNER



Constant Head

Permeability Test

Project:
Boring No:
Sample No:

Depth Interval of Sample:

Depth Interval of Test Specimen:

Material Description:

SPECIMEN DATA:

Dimensions, inches,

Height:
Diameter:

Weight, lbs.,
Initial:
Moisture Content, %:

Initial:
Final:

Wet Unit Weight, pcf,

Initial:
Final:

Dry Unit Weight, pcf,
Initial:

Back Pressure Saturatiom, psi,
- Pressures:

Permability, cm/sec,

k:

33767

12

4¢
34.01-36.0"
35.0'-35.2"

Gray clay, some silt, some sand,
trace gravel

2.086
2.809

1.019

136.1
136.3

115.7

10.0

1.6 x 1078

A - 117

BOWSER-MORNER



Constant Head
Permeability Test

Project: 33767
Boring No: 14

Sample No: 1C

Depth Interval of Sample: 9.0'-11.0"'

Depth Interval of Test Specimen: 10.37-10.5'
Material Description: Gray clay and silt, trace saund,
trace gravel

SPECIMEN DATA:

Dimensions, inches,

Height: 2.000
Diameter: 2.828

Weight, 1bs.,
Initial: 0.894
Moisture Content, %:

Initial: 29.9
Final: 30.8

Wet Unit Weight, pef,

Initial: . 123.0
Final: 123.8

Dry Unit Weight, pef,
Initial: 94.7
Back Pressure Saturation, psi,
-Pressures: 10.0
Permability, cm/sec,

ks 3.5 x 1078

A - 118
BOWSER-MORNER



Constant Head
Permeability Test

Project:

Boring No:

Sample No:

Depth Interval of Sample:

Depth Interval of Test Specimen:

Material Description:

SPECIMEN DATA:

Dimensions, inches,
Height:
Diameter:

Weight, lbs.,
Initial:

Moisture Content, #:

Initial:
Final:

Wet Unit Weight, pcf,

Initial:
Final:

Dry Unit Weight, pcf,
Initial:

Back Pressure Saturation, psi,

Pressures:

Permability, cm/sec,

k3

33767

14

2C

19.0'-21.0°

20.4'-20.2"

Gray clay, some silt, some sand,

trace gravel

2.000

2.780

0.923

131.4
130.7

110.0

10.0

2.2 x 1078

A - 119

BOWSER-MORNER



Constant Head
Permeability Test

Project:

Boring Wo:

éample No:

Depth Interval of Sample:

Depth Interval of Test Specimen:

Material Description:

SPECIMEN DATA:

Dimensions, inches,

Height:
Diameter:

Weight, 1bs.,
Initial:
Moisture Countent, %:

Initial:
Final:

Wet Unit Weight, pcf,

Initial:
Final:

Dry Unit Weight, pcf,
Initial:

Back Pressure Saturation, psi,
‘Pressures:

Permability, cm/sec,

k:

33767
14
4C
39.0'~41.0"
40.41~40.6"

Gray clay, some silt, some sand,
trace gravel

2.11s
2.855

1.044

133.2
138.1

118.8

10.0

8.4 x 1072

A - 120

BOWSER~-MORNER



Constant Head
Permeability Test

Project: 33767
Boring WNo: 19
Sample No: 1C

Depth Interval of Sample: 7.0"-9.0"

Depth Interval of Test Specimen: 8.3'-8.5'

Material Description: Gray clay, some silt, trace sand
SPECIMEN DATA:

Dimensions, inches,

Height: 2.050
Diameter: 2.811

Weipht, 1bs.,
Initial: 0.888
Moisture Content, %:

Initial: 15.6
Final: 25.8

Wet Unit Weight, pcf,

Initial: 120.6
Final: 131.2

Dry Unit Weight, pcf,
Initial: 104.3
Back Pressure Saturation, psi,
Pressures: 10.0

Permability, cm/sac,

k: 1.5 x 1078

A~ 121
BOWSER-MORNER



Constant Head
Permeability Test

Project:

Boring No:

Sample No:

Depth Interval of Sample:

Depth Interval of Test Specimen:

Material Description:

SPECIMEN DATA:

Dimensions, inches,

Height:
Diameter:

Weight, 1bs.,
Initial:
Moisture Content, #%:

Initial:
Final:

Wet Unit Weight, pcf,

Initial:
Final:

Dry Unit Weight, pcf,
Initial:

Back Pressure Saturation, psi,
Pressures:

Permability, cm/sec,

ke

33767

19

2C
27.0'-29.0"
28.07-25.2"

Gray clay, some silt, some sand,
trace gravel

2.000
2.826

0.959

132.1
131.2

110.9

10.0

3.1 x 1078

A - 122

BOWSER-MORNER



Constant Head
Permeability Test

Project:

Boring No:

Sample No:

Depth Interval of Sample:

Depth Interval of Test Specimen:

Material Description:

SPECIMEN DATA:

Dimensions, inches,

Height:
Diameter:

Weight, 1lbs.,
Initial:
Moisture Content, 7%:

Initial:
Final:

Wet Unit Weight, pcf,

Initial:
Final:

Dry Unit Weight, pcf,
Initial:

=Béggx?;éééﬁre Saturatidn; péi,
Pressures:

Permability, cm/sec,

k:

33767

22

3C
24.0'-26.0"
25.0'-25.2"

Gray clay, some silt, some sand,
trace gravel

2.150
2.784

0.991

130.8
127.9

102.6

10.0

2.4 x 1078

A - 123

BOWSER-MORNER



Constant Head
Permeability Test -

Project: 33767
Boring No: 25
Sample No: 1C

Depth Interval of Sample: 7.07=9.0"

Depth Interval of Test Specimen: 8.0'-8.2°

Material Description: 24"

SPECIMEN DATA:

Orientation of Flow: Horizontal

Dimensions, inches,

Height:
Diameter: 2.254
2.814

Weight, 1bs.,

Initial: 1.014
Moisture Content, %

Initial: 23.4

Final: 24 .4
Dry Unit Weight, pef,

Initial 125.0

Final: 126.0

Y

Dry Unit Weight, pcf,

Initial: 101.3
Back Pressure Saturation, psi,
i -t Pregsures: 45.0
Permeability, cm/sec,

ks 8.6 x 1078

A - 124
BOWSER-MORNER
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LABORATORY SUMMARY SHEET

U.s8.C.S.
Plas- Dry Unit Unconfined Scil
Boring Sample Depth Liquid Plastic ticity Molsture Weight Compressive Classi-
No. No. (Feet) Material Limits Limits Index  Content (%) (pef) Strength (psf) fication
Fill:
2 1A 1.0- 2.5 17.3
13 1A 1.0- 2.5 29.4
23 14 1.0- 2.5 25.4
2A 4.5~ 6.0 29.3
3A 9,5-11.0 26.4
26 14 1.0- 2.5 20.0
2A 4.0- 5.5 54.8
3A 9.0-10.5 28.7
Lucustrine deposits: Brown and/or Gray
silty clay or clay ey silt with varying
amounts of sand and occasional traces
of gravel.
1 1A 1.0- 2.5 1404 CL
1C 4,0- 6.0 Not “Taken
2A 6.0~ 7.5 24.7
3A 9.0~10.5 27.2
2C 12.0-14.0 27.7 97.2 CL
LA 14.0-15.5 29.8
5A 19.0-20.5 29.2 ML-CL
6A 24,0-25.5 21.13
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LABORATORY SUMMARY SHEET

U.S5.C.5.
Plas~- Dry Unit Unconfined Secil
Boring  Sample Liquid Plastic ticity Molsture Weight Compressive Classi-~
No. No. Material Limits Limits Index Content (%) (pef) Strength (psf) fication
Lacustrine deposits
2 24 25 (Continued) 22.9
1C .0 Not Taken
3A .5 26.0 CL
4A .5 25.1
3 1A 1.0- 2.5 26.6
2A 4.0- 5.5 28.1
3A -9.0-10.5 26.0
5 1A 1.0- 2.5 17.6 CL
1c 4.0- 6.0 Not Taken
6 1A 1.0- 2.5 26.5
2A 4,0- 5.5 27.8
3A 9.0-10.5 25.5
7 1A 1.0- 2.5 23.2
24 4.0- 5.5 23.0
3A 9.0-10.5 22.6
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LABORATORY SUMMARY SHEET

U.s8.C.S5.
) Plas~- Dry Unit Unconfined Soil
Boring Sample Depth Ligquid Plastic ticity Moisture Welght Compressive Classi=-
No. No. “(Feet) Material Limits Limits Index Content (%) {(pef) Strength (psf) fication
:  Lacustrine deposits
8 1A 1.0~ 2,5  (Continued) 25.0
24 4.0~ 5.5 22,2
g 1A 1.0- 2.5 18.3
24 4.,0- 5.5 24,2
1C 9.0-11.0 26.2 95.1 ML
10 1A 1.0- 2.5 20.2
ZA 4.5- 6.0 22.3
3A 9.5~11.0 24.7
4A 14.5-16.0 25.4
5A 19.5-21.0 16.3
11 1A 1.0- 2.5 21.3
2A 4,0- 5.5 26,6
3A 9.0-10.5 25.3 ML~CL
4A 14.:0-15.5 28.6
12 1A 1.0- 2.5 19.9
1C 4,0- 6.0 Not Taken
2A 9.0-10.5 24.6
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LABORATORY SUMMARY SHEET

U.5.C.5.
Plas- Dry Unit Unconfined Seil
Boring  Sample Depth Liquid Plastic ticity Moilsture Weight Compressive Classi-
No. No. (Feet) Material Limits Limits Index Content (%) (pef) Strength (psf) fication
Tacustrine deposits
13 24 4.0~ 5.5  (Continued) 26.1
3A 19.0-10.5 23.9
4A IZ;O-IS.S 25.0
14 1A 1.0- 2,5 12.6
2a 4,.0- 5.5 25.6 ML-CL
1c 9.0-11.0 27.3 94.7 ML-CL
15 1A 1.0- 2.5 18.7
2A 4,0~ 5.5 26.2
3A 9.06-10.5- 31.7
4A 14.0-15.5 29.6
54 19.0~20.5 26.8
6A 24,0-25.5 46.0
16 1A 1.0- 2.5 27.0
2A 4.0- 5.5 23.1
3A 9.0-10.5 25.3
LA 14.0-15.5 29.5
5A 19.0-20.5 29.7
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LABORATORY SUMMARY SHEET

U.s.C.S.
_ Plag- Dry Unit TUnconfined Soil
Boring Sample ‘Depth Liquid Plastic ticity Moisture Weight Compressive Classi-
No. No. (Feet) Material Limits Limits Index  Content (%) {pcf) Strength (psf) fication
E Lacustrine deposits
17 1A 1.0-"2;5  (Continued) 25.3
24 4,5- 6.0 25.9
34 9.5-11.0 28.6
44 14.5-16.0 41,6
18 1A 1.0- 2.5 22.0
2A 4.0- 5.5 25.5
3A 9.0-10.5 28.4
LA 14.0-15.5 31.9
S5A 19.0-20.5 27.8
19 1A 1.0- 2.5 | 22,2
24 4.0~ 5.5 21.9
1c 7.0- 9.0 28.9 104.3 CL
3A 9.0-10.5 34.9
4A 14.0-15.5 31.6
20 1A 1.0- 2.5 22.1
- 2A "4.0- 5.5 26.6
3A 9.0-10.5 26,8
44 14.0-15.5 31.1
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LABORATORY SUMMARY SHEET

U.S.C.5,.
Plas- Dry Unit Unconfined Seil
Boring Sample Depth Ligquid Plastic ticity Molsture Welght Compressive Classi-
No. No. " (Feet) Material Limits Limits Index Content (%) (pcf) Strength (psf) fication
Lacustrine deposits
21 1A 1.0- 2.5  (Continued) 22.7
24 4.5- 6.0 23.8
3A 9.5-11.0 25.0
22 1A 1.0- 2.5 17.2
1C 4.0- 6.0 Not Taken
24 9.0-10.5 28.0
23 44 14.5-16.0 25.0
24 1A 1.0~ 2.5 25.1
2A 4.5- 6.0 24,0
3A 9.5-11.0 28.7
4A 14,5~16.0 37.5
5A 19.5-21.0 36.1
25 1A 1.0- 2.5 19.5
24 4,0- 5.5 28.3
1C 7.0- 9.0 23.4 101.3 CL
3A 9.0-10.5 19.8
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LABORATORY SUMMARY SHEET

U.8.C.8.
Plas- Dry Unit Unconfined Soil
Boring Sample Depth Liquid Plastic ticity Molsture Wedlght Compressive Classi-
No. No. (Feet) Material Iimits Limits Index Content (%) (pcf) Strength (psf) fication
Lacustrine deposits ‘

26 4A 14.0-15,5  (Continued) 26.3

5A 19.0-20.5 24.8

6A 24,0-25.5 30.5
27 1A "1.0- 2.5 20.8

2A 4.5- 6.0 28.0

3A 9.5-11.0 21.1
28 1A 1.0- 2.5 20.3

2A 4.5- 6.0 24.5

3A 9,.5-11.0 28.8
29 1A 1.0- 2.5 17.1

1C 4,0- 6.0 Not Taken
30 1A 1.0- 2.5 21.0

2A 4.0~ 5.5 21.9

3A 9.0-10.5 22.6
31 1A 1.0- 2.5 19.5

C2A 4,0- 5.5 22,6

3A 9.0-10.5 27.1

4A 14.0-15.5 26.2
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LABORATORY SUMMARY SHEET

(A

U.s.C.S.
Plas- Dry Unit Unconfined Seil
Boring  Sample Depth Liquid Plastic ticity Molsture Weight Compressive Classi-
No. No. (Feet) Material Limits Limits Index anteg;‘ﬁ%) (p;f) Strength (psf) fication
Lacustrine deposits
32 1A 1.0- 2.5  (Continued) 28.4
2A 4,0- 5.5 26.3
3A 9,0-10.5 29.7
Glacial Till
Brown and/or Gray, silty clay or
clay-ey silt, some sand, trace of gravel:
1 TA 29.0-30.5 18.8
3c 34.0-36.0 Not Taken
2 5A 19.0-20.5 26.1
6A 24.0-25.5 17.9
7A 29.0-30.5 19.4
8A 34.0-35.5 19.7
94 39.0-40.5 17.0
3 4A 14,0-15.5 20.8
5A 19.0-20.5 18.2
6A 24,0-25.5 19.7
745 29.0~30.5 19.6
84 34.0-35.5 16.8
4 14 1.0- 2.5 21.4
2A 4.0- 5.5 19.2 ,
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LABORATORY SUMMARY SHEET

U.8.C.S.
Plas- Dry Unit Unconfined Soil
Boring  Sample Depth Liquid Plastic tieity Moisture Weight Compressive Classi-
No. No. (Feet) Material Iimits Iimits Index Content (%) (pcf) Strength (psf) fication
Glacial Till deposits
{(Continued)
4 3A 9.0-10.5 17.3
4A 14.0-15.5 17.6
S5A 19.0~20.5 18.9
6A 24,0-25.5 19.9
7A 29.0-30.5 20.0
8A 34.0-35.5 16.4
5 2A 6.0~ 7.5 14.7
3A 9.0-10.5 17.0
2C 13.0-15.0 Not Taken
4A 15;0—16.5 18.5
5A 19.0-20.5 19.8
6A 24.0-25.5 19.2
3cC 27.5-29.5 18.8 116.2 ClL
A 29,8-31.0 No Sample
BA 34.0-35.5 17.9
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LABORATORY SUMMARY SHEET

U.s5.C.S.
Plas~ Dry Unit Unconfined Soil
Liqudid Plastic ticity Molsture Weight Compressive Classi-~
Limits Limits Index Content (%) (pef) Strength (psf) fication

Glacial Till deposits

{(Continued)

Boring  Sample Depth
No. No. (Feet) Material
6 4A 14.0-15.5
54 19.0-20.5
6A 24.0-25.5
7A 29.0-30.5
8A 34.,0-35.5
7 4A 14.0~15.5
54 19.0-20.5
6A 24,0-25.5
A 29.0-30.5
84 34.0-35.5
94 39,0~40.5
8 3A 9.0-10.5
4A 14,0-15.5
5A 19.0-20.5
6A 24.,0-25.5
7A 29.0-30.5
8A 34.0-35.5
9A 39.0-40.5

26.
18.
20.
16.
14,
l6.
18.
17.
19.
16,
14,
13,
18,
19.
18.
19.
17.
15,

E TV R RO SRS, S o SRR e B+ < SRR & < BN o = S+ SR V'S BT S en B SR 4]
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LABORATORY SUMMARY SHEET

U.s.c.s.
Plas~ Dry Unit Unconfined Soll
Boring  Sample Depth Ligquid Plastic ticlty Moisture Weight Compressive Classi~-
No. No. {Feet) Material Limits Limits Index Content (%) (pcf) Strength (psf) fication
Glacial Till deposits
(Continued)
9 3A 14.0-15.5 28.2 CL
2C 19.0-21.0 Not Taken
4A 24.0-25.5 18.0
3c 29.0-31.0 17.6 113.7 CL
5A 34.0-35.5 17.3
4C 39,0-41.0 Not Taken
6A 41.0-42.5 14.1
10 5A 19.5-21.0 16.3
6A 24.5-26.0 18.2
7A 29.5-31.0 18.4
8A 34.5-36.0 18.3
94 39,.5-41.0 16.7
11 5A 19.(3-20.5 18.5
6A 24,0-25.5 18.5 CL
7A 29.0-30.5 18.8
8A 34,0-35.5 18.0
94 39.0-40.5 15.5
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LABORATORY SUMMARY SHEET

U.s.C.8.
Plas- Dry Unit Unconfined Soil
Boring Sample Depth Liquid Plastic ticity Melsture Weight Compressive Classi~
No. No. (Feet) Material Limits Limits Index Content (%) (pcf) Strength (psf) fication
Glacial Till deposits
(Continued)
12 2C 14.0-16.0 20.2 102.8 CL
3A 19.0-20.5 34.9
3C 24,0-26.0 Not Taken
4A 29.0-30.5 19.0
4C 34.0-36.0 15.6 115.7 CL
5A 39.0-40.5 14.8
13 5A 19,0-20.5 38.3
bA 24,0-25.5 20.4
7A 29.0-30.5 19.8
BA 34.0-35.5 18.2
94 39.0-40.5 15.6
14 3A 14,0-15.5 28.1
2C 19.0-21.0 18.3 110.0 CL
4A 24.,0-25.5 18.3
-3C 29.0-31.0 Not Taken
SA 34.0-35.5 16.8
4C 39.0-41.0 15.2 118.8 CL
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LABORATORY SUMMARY SHEET

U.s.C.S.
Plas- Dry Unit Unconfined Soll
Boring  Sample Depth Liquid Plastic ticity Molsture Welght Compressive Classi-
No. No. (Feet) Material Limits Limits Index Content (%) (pef) Strength {psf) filcation
Glacial Till deposits
(Continued)
15 7A 29.0-30.5 20.1
8A 34.0-35.5 18.4
9A '39.0-40.5 15.4
16 6A 24.0-25.5 26.8
7A 29.0-30.5 19.0
8A 34.0-35.5 18.9
94 39.0-40.5 15.2
17 5A 19.5-21.0 19.1
6A 24,5-26.0 20.6
A 29.5-31.0 19.4
8A 34.5-36.0 18.8
9A 39.5-41.0 15.2
18 6A 24.0-25.5 32.9
7A 29.0-30.5 20.0
. 84 34.0-35.5 17.9 CL
9A 39.0-40.5 15.7



“ou] ‘sanojeloqe] Sunsa],

BET - ¥

AANAON-JASAOH

LABORATORY SUMMARY SHEET

U.s.C.S.
Plas~ Dry Unit Unconfined Seil
Boring  Sample Depth Liquid ©Plastic ticity Moisture Weight Compressive Classi~-
No. No. (Feet) Material Limits Limits Index Content (%) (pcf) Strength (psf) fication
Glacial Till deposits
(Continued)

19 5A 19.0-20.5 26.0

A 24.0-25.5 23.2

2C 27.0-29.0 17.3 110.9 CL

7A 29.0-30.5 20.0

8A 34.0-35.5 19.1

9A 39.0-40.5 17.7
20 54 19,0-20.5 19.7

6A 24,0-25,5 20.2

7A 29.0-30.5 19.9

8A 34.0-35.5 17.5

9A 39.0-40.5 17.1
21 4A 14.5~16.0 21.9

54 19.5-21,0 19.6

6A 24.5-26.0 19.1

TA 29,5-31.0 18.8

8A 34.5-36.0 13.8
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LABORATORY SUMMARY SHEET

U.5.C.8.
Plas- Dry Unit Unconfined Soil
Boring Sample Depth Liquid Plastic ticity Moisture Welght Compressive Classi-
No. No. (Feet) Material Limits Limits Index Content (%) (pcf) Strength (psf) fication
Glacial Till deposits
{Continued)

22 2c 14.0-16.0 Not Taken

3A 19.0-20.5 18.6

3C 24.0-26.0 19.4 102.6 CL

4A 29.0-30.5 19.4

4C 34.0-34.5 Not Taken

5A 34,5-36.0 17.2

6A 39.0-40.5 16.6
23 5A 19.5-21.0 25.3

6A 24,5-26.0 21.0

TA 29,5-30.0 21.0

8A 34.5-36,0 20.9

9A 39.5-41.0 19.1

10A 44.5-46.0 17.2

11A 49.5-51.0 18.7
24 -BA 24,5-26.0 20.5

TA 29.5-31.0 21.5

8A 34.5-36.0 17.9

9A 39.5-41.0 18.4
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LABORATORY SUMMARY SHEET

Plas-
Liquid Plastic ticity
Limits Limits Index

Dry Unit
Moisture Welight
Content (%) (pef)

Unconfined
Compressive
Strength (psf)

U.s.C.5.
Soil
Classi-
fication

Glacial Till deposits

(Continued)

Boring  Sample Depth
No. No. (Feet) Material
25 3A 9.0~10.5
4A 14.0-15.5
2C 17.0-19.0
SA 19.0-20.5
6A 24,0-25.5
3C 27.0-29.0
7A 29.0-30.5
8A 34.0-35.5
9A 39.0-40.5
104 44,0-45.5
26 7A 29.0-30.5
BA 34,0-35.5
9A 39.0-40.5
10A 44,.0-45.5

19.8
16.1
Not Taken
18.3
18.0
Not Taken
19.4G
18.7
16.3

16.
18.
18.
18.
17.

O e W B O
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LABORATORY SUMMARY SHEET

U.S.C.S.
Plas- Dry Unit Unconfined Soil
Boring  Sample Depth Liquid PFPlastic ticity Molsture Welght Compressive Classi-
No. No. (Feet) Material Iimits ILimits Index Content (%) (pef) Strength (psf) fication
Glacial Till deposits
(Continued)

27 4A 14.5-16.0 19.0

5A 19.5-21.0 19.4

6A 24.5-26.0 14.3

7A 29.5-31.0 19.8

BA 34.8-36.0 18.8

9A 39.5-41.0 17.5
28 4A 14.5-16.0 20.5

5A 19.5-21.0 19.1

6A 24.,5-26.0 19.7

TA 29.5-31.,0 158.1

8A 34.5-36.0 18.9

9A 39.5-41.0 15.5
29 2A 6.0- 7.5 15.7

3A 9.0-10.5 17.5

4A 14.0-15.5 17.3

5A 19.0-20.5 19.2

2C 23.0-25.0 Not Taken
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Depth

Boring Sample
No. No. (Feet) Material
{Continued)

29 6A 25.0-26.5
74 29.0-30.5
8A 34.0-35.5

30 44 14.0-15.5
5A 19.0-20.5
BA 24,0-25.5
7A 29.0-30.5
8A 34.0-35.5
9A 39.0-40.5

31 5A 19.0-20.5
bA 24.,0-25.5
TA 29.0-30.5
8A 34,0-35.5

32 4A 14,0-15.5
54 19.0-20.5
6A 24.0-25.5
7A .29.0-30.5
84 34.0-35.5
9A 39.0-40.5

LABORATORY SUMMARY SHEET

U.S.C.S.
Plas- Dry Unit Unconfined Soil
Liquid Plastic ticity Molsture Welght Compressive Classi-
Limits Limits Index Content (%) (pef) Strength (psf) fication

Glacial Till deposits

18.
17.
18.
16.
21.
18.
17.
18.
15.
18.
19.
19.
19.
24,
25,
19.
19.
20.
15.
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LABORATORY SUMMARY SHEET

U.S.C.S.
Plas- Dry Unit Unconfined Soil
Boring Sample Depth Liquid Plastic ticity Molsture Weight Compressive Classi-
No. No. (Feet) Material Limits Limits Index Content () (pcf) Strength (psf) fication
Glacial Till
Grey silt, some sand, some clay, trace
gravel, usually contains gypsum.
1 8A 36.0-37.5 14.3
9A 39.0-40.5 8.6
2 104 44 .0-45.0 8.6
11A 49,0-49.5 #
3 9A 39.0-40.5 Rock
5 9A 39.0-40.0 12.4 SM-SC
10 10A 44 ,5-45.5 9.1
11 10A 44 ,0-45.5 10.2
15 104 41.5-42.5 12.0
17 10A 44 ,5-45.0 Rock
18 10A 44,.0-45.0 14.5
i9 104 44.,0-45.5 16.3 CL
11A 49.0-49.5 ——
24 10A 44,5-45.5 4.1
26 11A 49,0-49.5 7.9
29 94 39.0-40.5 9.6

* Saturated



*ou] ‘seniojeroqer] 3unsoy

vyl - ¥

HANAON-AISA0L

LABORATORY SUMMARY SHEET

U.s.C.s.
Plas- Dry Unit Unconfined Soil
Boring Sample Depth Liquid Plastic ticity Moisture Weight Compressive Classi-
No. No. {Feet) Material Limits Limits Index Content (%) (pcf) Strength (psf) fication
Tymochtee Formation

1 10A 44.0- No Sample

2 114 49.0-49.5 *

4 9A 39.0-39.5 Rock

6 SA 39.0-39.5 No Sample

7 104 43.5-44.0 24.8

9 7A 44,0-44.5 Rock

10 11A 49.5=50.0 Rock

11 1ia 49.0-49.5 *

12 6A 44 ,0-44.5 Rock

14 64 44.0-44.5 9.1

22 7A 44.0-45.5 *

23 12A 54.5~55,0 16.9
25 1iA 49.0-49.5 Rock
27 10A 43.0-43.5 Rock

28 10A 44,5-45,0 Rock

30 104 43.0-43.5 8.2

31 9A 39.0-40.5 16.8

10A 44.0-44.5 Rock

* Saturated



APPENDIX B

INJECTION WELL LOGS




“ SCh’ GX. CJ’mo Division Of Geological Survey .

27hs

Permit No, 210
Permit Issued 2-24-72
Comny ot Qanduskv Townﬂup Riley - Quadrangle Clyde
CTiction 26 Lot Tract - Twp, Quarter _
Measured 230" NL & 2123' EL of Sec. 26 o
20 Acres PE - Strat Test - R,T,
Land Owner nio Liquid Disposel Well No. 1 Date Commenced 3-1-72
Operator Saio Iiquid Disposal, Tnc. - Well No, Date Completed 3-16-72
Elevation Bar ; ' S.L. o = Total Depth __2933' _ Plugged Back —_—
Formation Drld, Te,_ /&7 y Prod. Form, Prod, Nat, ' . !
: : LP. i
Init. Rock Press. o
Casing Record 8" 643'. 5%" 2809’ Abandoned /-23-80 - : -
Formation I Top l Bottom [ Remarks ]I Formation | Top ] Bottom ]
%= 1,867,877 Conasauga 2481 1 2606
Y= 621,499 Rome 2606 | 2748
s _ Shady 2748 | 2810
Overburdeﬁi" 1 o 65 Mt. $im0n 2810 | 2937
_ _ Granite 2932 | 2933 |TD
PLUGGING REFCRT 12-22-80
8ig lime 65 605
Trenton 1667 | 1828
Black river 1828 | 2312
Guil river 2312 {2363
Glenwood 2363 | 2366 I
Knox 2366 | 2481 i f
i
L Form=:ion [ Top lBonom I Remarks ” Formation [ Top Boitom l Remarks
| NSR 11-2-77
! . 0 cay 5 Csg. 8-5/8"-643"';p%'"-2800"
i - BRI B.Lm. 65 604
. o Tren. 1666 1828
B B.Riv. 1828 2323
Glen. 2362 2366
L.Copper Ridge 2366 | 2481
Maynardsville 2481 | 2606
Rome 2606 2748
Shady 2748 2810
Mt.Simon 2810 | 2931
TD 2932




RN P A SR | | i i
SCHL: GRN Ca1 D CB L S o e I.NDW #19 Permit No, __-235
. BIRD:3DV b o e S Permit Issued 9-5-79
Jountyl, - SBN[)USKY - Township RILEY Quadrangle _(lyde :
. T Section 26 1ot Tract : i Twp. Quarter
Measured 124 .20 Nl & 2377.95"' EL of Sec. 26
20 acres Mt. Simon - TWDW - R T
Lend Owner Ohia 1 iquid Disposal, Inc well No. __1A__ Date Cemmenced 9-10-79
Qperator Ohia 1 iquid Disposal, Inc Well No. Date Completed 9-27-79
Elevation Bar ___606 11" 616.11 KB Total Depeh __2980' _ Plugged Back
Formation Drid, Te Pre-Cambrian _prod. Form. Mt. Simon Prod. Nat.
A/W M gal 15% HCI 10-18-79; A/W 4M gal 15% HCI 10-23-79 LP.
init Rock Press. i
Coving Rocord. 16" 43" 1265ks, 10 3/4" 6327 500sks, 7° 2342" —
Formation [ Top | Bottom { Re marks i Formation " Top |Botiom | Remarks
Date: COMPLETION 3-1t2-80 X= 1,867,600
Big 1ime | .50 | 600 [wtr Y= 621,450
Clinton - 1600 | 700 1. Rome 2594 : 2656
Brassfield obeyoo o 743 Rome 2656 . 2746 jwtr
Queenston .} 743 840 Shady 2746 | 2808
Reedsville 840 | 1672 - Mt. Simon 2808 | 293¢
Trenton 1672 | 1820 Granite 2936 | 2980 ITD
3lack river . 1820 | 2307 !s/gas 1850 " COMPLETION 8-6-80 *
Gull river 1 2307 | 2360 | Added treatment information.
Glenwood 2360 : 2366 i
Copper ridge | 2366 | 2450 ! !
Maynardville é 2450 2594 |wtr i
i I ‘
|




4

et i I | AN i §=3405 ", i1 e
- SCHL:GR,Cal .0, LT, GB e aecaL susyEY ) it No. 228
© IRD:3DV,Tr AIG LIVISHIX £ DHELGHICAL SUBVEY  #12 Permit Issued_1-28-76
5 County: SANDUSKY Township RILEY Quadrangle Clyde
: Sectien ___20 Lot Tract ' Twp. Quarter
- Measwed 232' NL & 2635' EL of Sec. 26
© 25 _Acres ' PE - TWDW - R.T
Land Owner__Ohio tiquid Disposal. Inc, Well No. __ 2 Date Commenced 6-17-76
- QOperator Ohio 1l iguid Disposal, Inc. Well No. Date Completed 11-23-76
;‘ Flevation Bar_ A7 'G f15'DE 616'KB (618 KB) Total Depth _29_6_]_____ Plugged Back ‘
! rormation Drid. To Pre-Cambrian__ prod. Form. Prod. Nat.
A/W SM gal. LP.
' Init Rock Press. TWOW
Casing Record 10 _3/4" 629'600sks, 7" 2371', 3" 2800 Abandoned
F Formation ] Top l Bottom [ Remarks “ Formation i Top [Bottom i Remarks
pate:  COMPLETION 3-p0-78 X= 1,867,397
Glacial deposits 0 60 Y= 621,418
Big Lime - 60 600 Glenwood 2360 | 2370
Shale 600 690 Glenwood 2370 | 2380
. Dolomite 630 700 Knox 2380 | 2440
Shale 7C0 710 Sandstone 2440 2590
Dolomite 710 | 720 | Rome 2590 | 2820
Shale 720 1 880 Mt. Simon 2820 ¢ 2930
‘ Dolomite i 880 910 Basement 2930 © 2961
Limestone L 910 960
| Trenton ;960 1 1560
| Black, Gull river | 1560 | 2360
! E
i |



L 5 i { { 5-3416
‘ SCHL GR Cai D CB L I . e Permit No, 225
‘. BIRD:GR,Cal,D, 30V, T?‘ e O TERN LT 0L DAL RURVEY #13 Permit Issued 1-28-76
‘ County SANDUSKY Township RILEY Quadrangle C]yde
- ____NE% ___ Section 76 Lot Tract Twp. Quarter
‘ Measured 1270 N & 1878'EL of NEX Sec. 26
25 Acres G PG - TWDW - R.T.
Land Qwner Ohio tiquid Disposalt, Inc, Well No. ___3______, Date Commenced 7-1-76
Operator Qhio liquid Disposal, Inc. Well No, Date Completed 11-722-76
Elevation Bar( A0R 8! gl) 607I 6] 8 KB Totai Depth _Zﬂﬁm__w__ Plugged Back
' Formation Drld. To Pre-Cambrian Prod. Form, Prod. Nat.
CA/W 5M gal. 15% HCL LP.
! Init. Rock Press. L.W,D.W.
Casing Record .iO 3/4“ 663' Y ?” 2369‘ + ‘-31/;»” 2800' Abandoned
o Formation I Top l Bortom[ Remarks ﬂ Formation ] Top lBottom [ Remarks
pateCOMPLETION 3-3(G-78 ¥= 1,868,122
Glacial deposits 0 67 Y= 620,380
Big Lime - 67 665 Dolomite 2500 | 2570
Shale ~ B65 1 1700 Sandstone 2570 | 2600
Trenton 1700 | 1820 Dolomite 2600 . 2700
i Black, Gull river; 1820 2360: Sandstone 2700 | 2720
i Glenwood 2360 1 2370 Dotomite 2720 | 2740
Glenwood 23701 2400 Sandstone 2740 ' 2750
Knox - 2400 1 2440 Dolomite 2750 = 2820
Sandstone 2440 1 2450 Mt. Simon 2820 é 2890
Dolomite 2450 | 2460 | Basement 2890 ' 2900
Sandstone 2460 | 2500 | *DIA-LOG COMPANY T Ca51ng Prof1]e Calipher log



F _,—f’f

i i

County

Rl i |
ST R G e, 30V, T

W I - LT AY,
N A SR SR LR SRS LIS S S3¥

SANDUSKY

Township

RILEY

o NER o Section

26 Lot

Tract

- Permit Mo, 226
Permit Issued  1=28-76
Quadrangle Ciyde

Twyp. Quarter

Measz2d 1165' NL & 935' EL of NEY Sec.26
S D trpeg PE - TWDW - R.T
low: “mer__Ohjo Liquid Disposal, Ing, Well No. ____ 4 Date Commenced 7-15-76
Qhia_Liquid Dispasal. Inc. well No. Date Completed 11-24-76
Flavoron Bar_A09.1°" S| 618' KB 11na1Depu:F_J£ﬂ15L_____ Plugged Back
: ion Drid, To Pre-Cambrian Prod. Form. Prod. Nat.
A/\ 5 t gal. 15% HCL L.P.
Init Fock Press. IW.D.W,
Casizg Record 10 3/4" 637" 500Qsks, 7" 2388', 3" 2823 Abandened
Qo Farmaton 1 Top ] Bottom [ Remarks H Formation l Top ]Bottom Remarks
' Date: COMPLETION 3-30-78 i &= 1,869,065
! Glacial deposits 3F 67 Y= 620,485
| Big Lime 665 Sandstone 2481 2509
Shale | 65 | 1680 Shale 2509 | 2519
. Trenton i 1680 | 1830 Dolomite 2519 © 2520
' Limestone L 1830 | 2370 Shale 2520 | 2529
| Glerwocd l 2370 | 2420 Sandstone 2529 | 2694
' Knox | 2420 ! 2426 Delomite 2694 ' 2717
- Sancstone . 2426 | 2432 Sandstone 2711 2712
' Dolomite \ 2432 | 2435 Dolomite 2712 1+ 2797
~Sancstone 2435 | 2446 | Mt. Simon 2797 | 2905
c Dolcmite 2446 | 2481 t Basement ;2805 1 2910
| ; 5 5 !
: h ! |
B~ 5



M.-..D..;N;.,. Permic No, 237
o ‘ Permic Issued  6-11-80
County SENDUYSKY Township __ RILEY Quadrangle ___C1Yde
t:zvion 20 Lot Tract Twp. Quarter

o med  52.53' NL & 612.11' W of Sec. 26

"™t. Simon™ - IWDW- R.T.

Land OGwvner Or.'O L1 QU'id Di SDOsa-] 3 inc. Well No. L_ﬁ__ Date Comimenced
Operator G-ip L iquid Dispesal, Inc. well No. Date Completed
Elevation Bar 12! Total Depth Plugged Back
formarion Drld. 72 Prod. Form. Prod. Nat.

— I.P.

L Init. Rock Press

Casing Record Abandoned
__f Formation l Top ] Bottom [ Remarks “ Formation 1 Tor !Bortom i Remuorks
X=1,865,375 J
Y= 621,520




[ S S E S U B (’C’MQ’M

_I___H__._M ~ Permit No. _____2_3@_—_
‘ : ’ // ,/ 7'(5// Permit Issued 6"11*8L '
Covaty SANDUSKY Township RILEY Quadrangle Cl yde
_ section 23 Lot Tract Twp. Quarter _ o
Neasred 246.98% SL & 3219.84' EL of Sec¢. 23
"Mt Simon" - TWOW- R.T. .
Lond owmes __2Hio Liquid Disposal, [Nc wellNo. O Date Commenced o
Cperzto: Shio | ‘iq:l"ld ﬂic;lnnqai ,INc Well No. ____ ___ Dare Completed L
Elevenion Bar G5 Total Depth _____ Plugged Back e
Form.iua or. 2. 1w Prod. Form, Prod, Nat.
L.P.
Init. Rock Press
- Casing Recowd Abandoned -
Pﬂm—:y_—j— Top l Bottom] Re marks H Formation 1 Top EBouom [ Re marks
: X=1,866,780
| Y= 622,100
i :
|
| j |
1 i
4



APPENDIX C

WATER WELL LOGS




NOTE: Well log numberding is not necessarily consecutive.
All well logs colilected were re-numbered at the
lower right hand corner with numbers that were
assigned by ODNR during their logging procedures.

Additional information such as elevations of the
ground surface, identification numbers, and
miscellaneous comments is often added to the
original copies by BOWSER-MORNER, INC. personnel

to facilitate analysis. Examples of such additions
are shown on the next page.

BOWSER-MORNER
Testing Laboratories, Inc.



WELL LOG AND DKILLING KEFUKL

, .
E . State of Ohio
DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square
Columbus, Ohioc 43224

-

NO CARBON PAPER

NECESSARY —
ZLF-TRANSCRIBING ' N
COUNTY gh wdu V[C—« : S TOWNSHIP p {"‘-'

Qb= t oo

5

SECTION-OF " TOWNSHIP,
® .

| —
WNER (T()' [\ f() J,mr'.

e,

y/l'f’j—"o i

ApbRESS 90 Y Lol ‘_r«p—w\J.Q

" DCATION OF PROPERTY

COMSTRUCTION DETAILS

BAILING OR PUMPINRG TEST

(specify one by circlingl

- / ‘7
Za ng diameter A 7 A VJ?(— Langth of casing // e Test rate SO gpm Duration of test hrs

: ! - .
{ype of screen - Length of screen - Drawdown < ft Date ] s é//

- -
f'y  of pump Static level {depth to water) < <2 = f1
“apacity of pump " cuality (clear. cloudy. taste, odor) "5 e "g w”/["“-’"
Je: hof pump setting :
Ja of completion > - é - ‘-A//“ i Pump installed by
(m"\
WELL LOG* (‘ éO"? 3 SKETCH SHOWING LOGCATION
Formations: sandstone, shale, ¢ \( T Locate in reference to numbered
limestone, gravel, clay rom o state highways, street intersections, county roads, etc.
. 3 o ,_ !
el lece -\,(j,\_h 0 ft S37 f N \

/‘E‘-)(u\-f’ (* Oq, . ' - 57

562

Bl B & | Vs 6o
o
(j’ Manitor Well #1] ¥ e ( S0
- / . r
N S ’IJ “ 2z

R N

——

/
/

\_ DaT A ADDEd by

Bow aea bILNER

1

N
_ /
- ’ [
| | ]

oriLLine rirme_ JIBBOLES WELL DRILLING, INC.
v poress 8377 No. St. Rt. 18
. KK 3 Bellevue, Uhio 44811

®tf sdditional space 15 nesdod to comgiate well log, use next conse

DATE

s-& & . \
L7 TTI7

cutive numbered form.

c-2

| S5IGNED




A D 0

¢ ) , {OCATED WELL LCG AND DRILLING REPORT . localiea unces ru,,

_ ¥o. 74629

County Sr. : X . s\¢ v Township R'\\ e 3\ | Sectiﬁn of Township
\ - :
omer T C\X Sﬁ\.«&c.\n CCoe Address \‘[‘C-\"‘Q“\ O

Location of preperty. \s‘\ -.\{\evﬁe_ ﬁ ‘R ‘o oA, 251e)

CORSTRUCTION DETATLS - BAILING OR PUMPING T®3T

Casing diameter_ d/4 Length of casing_{g_: Pumﬁiﬁg l;ate ' G.P.M.-
Type of screen ‘Length of screen_____i Duration of test - hrs.
. Type of oump_ ' | _ Drawdown .ft. Date o )a- ‘?3
. Cepacity of pump ' Developed -c.apacity |
Depth of pump setting  Static level - depth to water R £t.
Date of completion . : - Pu;n'p installed by h
_'w'ELL LCG ; _ i SKETCE SEOWING LCCATION
. Formation | o Frem | To o R _ N |
| C\o.&_\: 7 ' - .o =L
\r\av\a?\cxv\ | - A
s, .58
: - : W. z.
1
1 _ | .
Prilling Firm ‘/\Dﬂ_“v\_-_\f:t.é\f\r D\\\\-\Aq\ Ca - Tzate ' | 219l
Address Copied oy £
c-3 . 23

NeT LocaTed



5 5

L ' LOCATED WELL LCG AND DRILLING REPORT . localion 4ncerrs,,
NO. 7/629
County S T .x v s\¢ v -Township R\\ e Section of Township

_ \ { |
Owner R\{\A g\x %5\(\5(‘,.\'\\5- < Address \l\c_\é‘;& \,\\ O

Location of property PN TN\aose. W ‘R [y o 510

COI%STRUCTIOI\T DETAILS : BATLING OR PUMPING T=5T
Casing dizmeter A/q Length of casing_ﬂ]; Pumﬁip;g fate © G.P.M.
Type of scresn Length of screen_______; Duration of. test - hrs.
Type of punp. ' s . Drawdown ’:E‘t. Date 7_ 19— ?Cf’
. Cepacity of pump B ' Developed c‘a},:acity |
Depth of pump setbing Static level - depth to water s st
Date of completion . ' - Pu:':rp installed by |
WELL 1CG - : SKETCE SHOWING LOCATION
Formaticn | .| Froem  To | ' B
c.\m_.i | l o | 36
\r\ox&‘f\o\v\ | S
C\\(O\\J a\ | | 3 i\,(’a-f.
Vs . 58]
- | ‘ . z.
‘ | 3.
Prilling Firm R A :;ué\hc Ox N G - Dete _ 279 Lo
N
Address Copiled '03{ é .
C -3 23

NeT LocaTed



Static level - depth to weter £t.
- 7
- Date of completion Pump installed by
A I ]‘,
WELL 1CG (LD SKETCE SHOWING LCCATICH
" Pormation ¥rom | To N.
U\'Q\ - Q\&_u\ a 19 ‘
Wl . c\au\ 32,
_ +OU°\L W, de jo;-r:' _é:?’D
C\\(. <. ‘SA‘\T \a\.\f_"{ﬁ . “_’_.7‘&
‘ 8o
b, Ls W. E.
: [ , R - f’
wealet 50 6o 70’ i
(Rowne ornacd doum) i
{
i
. 5.
Drilling Firm Du\\ PR YL \\\\»Lr\ Date e SO L o JUR A,
. -
Address Copied by. /fs
- —
C -4

County VSO u\é ) s\c v Township \R \\42 wr

\ . A
Owner E«'\'ﬁ% A= Oﬁoqc\’ﬁ Ccs\_;“-_‘,*. C.. Address

WELL LOG AND DRILLING REPORT

\»
Location of property (P\cf'\\ '\é( SAD < \a C e At NS cm%\
- I )

24

NO:I

Section of Township 26

dl\\ CCL-’\\d 3 1\\.

CONSTRUCTICN DETAILS

BATILING OR PUMPING TEST

Casing diameter (¢ Length of casiné “Z Pumpirig rate

Type of screen

- Type of pump .

Capracity 'of pump

s,

Depth of pump setting

Length of screen  Duration of test

g5

Drawdown -2 " ft.

Developed capmcity

Date

/- 759

GCP-MG .

24



58
e

NO CARBON PAPER
NECESSARY—
SELF-TRANSCRIBING

i h ]

State of Ohio

Division

65 S. Front St., Rm. Bl15

of Water
Phone

"DEPARTMENT OF NATURAL RESOURCES

(614) 469-2646

Columbus, Ohio 43215

71) L'f{(,-’.“ffﬂ'(

/
f/r/’#_,

435085
E <

~4

County - — 'I‘ownéhlp - Section of Township
PO \ vy - , /. V) & Ve B ki el _,_\_
Owner 7L end é; e el v enl Address XTI
. N ~ '?'," _,{ "'J' g,,/ ~ n ’,"; o f N 7 P
T.ocation of property— 7 7 (2 o s Ta, o Ea fr bl
BAILING OR PUMPING TEST
CONSTRUCTION DETAILS (Specify one by circling)
Casing diameter —— 7" Tength of casing Test Rateoo o G.P.M. Duration of test..w......hrs.
' rpe of screen T.ength of screen...— | Prawdown = ft, Date
Type of pump Static level-depth to water. R ft.
! 1pacity of pump Quality (clear, cloudy, taste, odor)
wrepth of pump settiog
Tate of compl'etir;n Pump installed by.
WELL LOG* 10 SKETCH SHOWING LOCATION
_ E orr;z.ltion_s R P Locate in reference to numbered
- Sandstone, shale, limestone, rom o State Highways, St. Intersections, County roads, etc.
gravel and clay
A gz 0 Reet 7 Fe N.
oo | 9 4
: A . ' /——.—q?\\ : -
— lﬁ-u,ﬁi-g?_w o WA 565
/ I +
W@ a7 So 7
7 ~ds .
. W ;;/?/AII-V 1 &l zed N “ E
. ~ aj.{ ::'4 s } 1 o
oOcPh Lo B 32 \ : = S7Az - -
S.
} : '— I,- . ; /) .
Drming Tirm Lo 4N fal PR T IN Date ‘*/'r st s ]
P, A f(*, pad T A T S v i
Address S L e iy Signed = Lo .
- ;’ - ‘IJ . ‘\/ 0‘{: _‘_:_,/ V‘( : '_, /A_L‘_/

%*If additional space is needed to complete well log, use next consecutive numbered form.

C-5



WELL LUG AND DRILLING REPORT oA

State of Ohio
PLEASE USE PENCIL DEPARTMENT OF NATURAL RESQURCLES

I?g gggEI}%%IEI?I? Division of Water N() 3 1 8 4 8 3
* 1562 W. First Avenue ( =
Columbus 12, Ohio f./ "
o Iy ,
County.._.. 2 0200 L4380 Township Q pjxéf Section of Township LD

Owner W ﬂf?’ gt (/j féj A [ R/} UJ@/Q)AddreSS ’;MM’Z"‘ WM
Location of property. g .ez_zé’ f/béﬁ“f *&5 s Eo) p 4{‘ —;fa2 38

CONSTRUCTICN DETAILS BAILING OR PUMPING TEST
Casing diameter ......H...‘L;A..'.i.....Length of casing..... 5.2/ | Pumping Rate......._; ...... G.P.M. Duration of test............ hrs.
Type of screen Length of SCreen . Drawdown..... 4:;;3 ....... £t DA€o
Type of pump Static level-depth to water ! _S—EI 3ot
Capacity of pump -Quality (clear, cloudy, taste, odor)...... ,J.z,.; (;d/uf ..,
Depth of pump setting
Date of completion Pump installed by
WELL LOG ‘ é,@s" SKETCH SHOWING LOCATION
Formations

Locate in reference to numbered

Sandsg::glsh:ig, Icilr:;:stone, From To State Highways, St. Intersections, County roads, etc.
5 be 2, 0 Feet | .. 7..Ft. N.
Dhoee O s 7 | 43
& -
_ . :
Lttt ZE IS £ LA e

. — - A
%ﬂw&:f‘éf‘vw e
e

' S 12

S.

See reverse side for instructions

Drilling Firm . J}].&. ,Q/ lely. JQAJ& / Date . m ' LE 7
Address ... 7/? @ :')ﬁwwtc,(,é[’,_f/__ Signed .. &""Fﬁ{.‘{g ;//"'/""“""“"‘““ .........

U kit /QA uﬁc{.«f/ (/, ( é@ /I

c - 6



YV EL®

( FLEASE USE PENCIL
OR TYPEWRITER.

DO NOT USE INK.

Division

1562 W. First Avenue

LA AINDY LIRILELINSG NELEWUAIL S

State of Chio
DEPARTMENT OF NATURAL RESOURCES

of Water

No. 244877

Columbus, Ohio

PREvAvS Vi 3
Countyh.s_-éf.(fﬂ.b.";):f /u Township... /b 2 o & S Section of Township............ 3o S
Owner Moslimiainte ST Address ._{'17..-./.'f..,.....[....'_.le_/..,..'jc;_;:f_t(-;’yfzr.....Q.,.

Location of propcrty....'..jm;.',...

y ]
.Af{t.'..;.zu ....... S S C PACS 3V 5 . ﬂx‘V‘f-"‘AJ"‘C‘.{_/g

CONSTRUCTION DETAILS

BAILING OR PUMPING TEST

774

!
Casing diameter ...y ... Length of casing. .

—

Type of screen .. veeces.

Type of pump

Capacity of pump

~—

Date of completion/:@{..:.ijz.g....'....C.d ..........................................

Depth of pump setting

Pumping ratc..(..g ....... G.P.M. Duration of test....{  hrs
Drawdown......_.2.9'.'.....__ f_t l)atc::Jd/d'fﬂ-""c .....................
Developed capacxty/a&/)//l ..........................................
Static level—depth to water ... ft.

Pump installed DY oo s e anees s eene e

WELL LOG

00~

SKETCH SHOWING LOCATION

Formations

Locate in reference to numbered

Sands;:‘crélshaaég, Llll;‘l;Stol'lE. From To State Highways, St. Intersections, County roads, etc.
8
C gy 0 Feet | .O.T Ft. N. w
1 R { o
JSnace s C'LA), T 7/-&. . ‘S‘I}-Nﬂdj ﬂ/"’ U/"i/‘/

L L
L. megg e @ 77

+ e r
Drilling Firm [})@-/L T AT ST A SRS

Address . d0C kot E30 4 't’f_..ﬁ?., .............................




WYELL, LAJC: AINLF LAIKREABINGE ENCE WAIN 2 i sanara

State of QOhio
PLEASE USE PENCIL DEPARTMENT OF NATURAL RESOURCES

OR TYPEWRITER. Division of Water ue "
DO NOT USE INK. 1562 W. First Avenue — / ) ‘No. 266815
Columbus, Ohio /: €e o, ‘
County’:.{r.z‘lfv L5 Township. JE Al A2 . Section of Township......... '?Q 5
Owner C ...... A /",f'l LLA eremeeemee e naae e ersaenmen Address /7 L. b/, Lo /u.. ()
. 7 7, .
Location of property.-;\{.{-./}:’i..c..c....Zfc‘ AL rT P O £ "’A)LO ...... é’”Jx -.ji;.\, f/ﬂ
CONSTRUCTION DETAILS BAILING OR PUMPING TEST
Casing diameter y ............... Length of casing.... jj/ ......... Pumping rate.../‘.f.—.'r....-..G.P M. Duration of test. /. hrs.
Type of screen..... oo Length of screen.... oo, Drawdown... 25 . ft. Date?'/(l— ....................
Type of pump... R Developed capacity... /ol (o /oD !
Ay 5
Capacity of pump/(){_/ﬂj ........................................... Static level—depth to water.. /? e v
7,
Depth of pump setting... C A Pump installed by,/?ﬂ‘&;t""ru'('/’ ...................................
Date of completion Z" LTl e
WELL LOG C’/OO SKETCH SHOWING LOCATION

Formations . '
: Locate in reference to numbered
.Sands;gz:;fhaﬂg, Llf::;smne' From To State Highways, St. Intersections, County roads, etc.
‘ 0 Feet | .../ Ft. S e
Fep Sese S e N. 1278 S &, L

- o . PR
J1ARDPAN ’ he Y
g o | ce 2
L.mesfone o2 B<

L RN e

JSFAFC [

C ;'./U.D ¢
S.

See reverse side for instructions

Drilling Firm ...... Q&J’KNC e A IDALE «oocereeeveneeeeeeeseaesseessemememene e et et s aeet e et s saseanaet e crene e
n?

fﬁ“‘”!l"K (I B ENEd o e

Address ......




VY ALA .y LaUPRE LRUINEF EFPANLLLR.SLTWE AWRad WFan i O

State of Ohio

PLEASE USE PENCIL DEPARTMENT OF NATURAL RESOURCES
OR TYPEWRITER. Division of Water

DO NOT USE INK. 1562 W. First Avenue No. 272052
Columbus, Ohio

Countyg;'/‘kwé({..i-l&:‘& {.... Township.. ,/ f) /P‘z{// ..... Section of Township......: 5 0""/

Owner ./‘7',/-} v AL -..«i" WQ]ZI u}\// Address ,/? I‘f ﬁ‘?{.‘?m Q. Z' O /{J’ o NN
Location of propcrty-_- N-FE.. }{ é 1t bve

CONSTRUCTION DETAILS BAILING OR PUMPING TEST
z
Casing diameter .. //f)z ........ Length of casing...{Z. ,g ........ Pumping rate... .. .G.P.M. Duration of test._/. . hrs.
Type of screen.....ooeeeeceeene. Length of screen................... Drawdown....... /f;-" ....... ft. Datefeo = . 2m . .
Type of PUmMP oo Developed Capacity.....covoiinmmiiomimeeeoeceeeeacrceceeeeemees e
Capacity of pump.........__. ettt e e e Static level—depth to water........o...oooo L9 fE
Depth of pump setting. .. Pump installed DY ..o
Date of completion ..
— Pyt Pyl P—
WELL LOG (D Oé SKETCH SHOWING LOCATION
Sandstofcorsr;ulgltio?'s t F T Locate in reference to numbered
’ » Limestone, rom ° State Highways, St. Intersections, County roads, ectc.
gravel and clay

0 Feet | ........... Ft. N. N
& L. P
| I g 35" T4 %
/g@; ‘3’5’ ,’/‘;f_/ . ’0_‘_ TU,{:N/Q el//
#7231'"0{, GDa:A..) 56’ >

-ﬂ)o‘c,/% o | £

AT
[

T |
!
i
1
‘ 0 S.
_ o . See reverse side for instructions
T T N % I
Fir i . .7
Drilling Firm G‘?( ...... @ ...L/.\Ef}-:r..x-i;)f’.w_h.{.f_.-.\._-.a Date ... D R < M S

Address L1.{ ,7‘ cliCodtboch. (N (‘k A Signed ...l

Mt
=<



yvi LA ANLD LARELLEIN\G NS » Ui eal

- .
State of Ohio U1
DEPARTMENT OF NATURAL RESCURCES I D
Division of Water

1500 Dublin Road B No. 199092

Columbus, Olio

County 251 wﬂ—t .. Township.. ﬁ (,K( ] Section of Township t;fl-?/ ............................

Cwner i&:ﬁb’ﬁ,l’w ..... g‘ﬁd{x 1./1.«..@} ....... Address &&ﬁ‘ﬂm} @mel"/?:?."w,.
Location of propcrty@ﬂl(v)g_/ekl.#ﬂo‘a.}l.m%w&@&ééjzﬁ

CONSTRUCTION DETAILS BAILING OR PUMPING TEST
Casing diameter ..l /I .......... Length of casing.. L./ Pumping rate..<Z.......G.P.M. Duration of test..._....._ hrs.
Type of screen . eeeceercreeeees Length of screen..... ... Drawdown e Tt Date. e
TYDEC O PUIMIP e ooeecreeees e eeeememee e e e e eeass s sees sms e smmenmeees Developed capacity oot
 Capacity of PPUTTED e e scos re e meeme soc e s aeaa e amt e mee e tea e e Static level—depth to water/.z..ft
Depth of pump setting........ JPump installed by .o

Date of completion ..o
WELL LOG é a\j—i SEETCH SHOWING LOCATION
Sandst Fonﬁafiorll_s F T Locate in reference to numbered
andstone, shale, imestone, rom ° State Highways, St. Intersections, County roads, etc.
gravel and clay o

‘Q,o-’% 2o ( 0 Feet | ... /... Ft, ‘N.

/ Lo @Q’*—L
dﬁQ«q ¢ \\‘j /2. | 74 559
//() ok 46 | HE

— e e e e

b et=H1-4 €

K T vy g

ik
)
|
)
\
|
(
1
{
|

\
|
(
l
l

[ —

LR poer | J e K{f .
S.

See reverse side for instructions

Drilling Firm;ﬁ ORICEST ‘\(0 YES . Date W .......................................................................
Address . / (Rt G %4“




State of Ohio

PLEASE USE PENCIL
- QR TYPEWRITER

DO NOT USE INK.|

Division of
1562 W. First

DEPARTMENT OF NATURAL RESOURCES

Columbus, Ohio

354498

23

Water
Avenue

43212

oty SAL DS &4 Township V-4 Section of Township
- r - oo .- .
Owuer ef SRsL bt (2L [‘_Zc [ Address Fs/ "/w:* I ;?J.:‘./:J
: " i - ,2' -~ : ‘{:f . l‘:—”:_, :
Location of property ; f? e 3’ P4 ??4"/';7/ ’l-’? = " LT '-f_;" £ } 3 & v \-:W - w-i--_.

rl

CONSTRUCTION DETAILS

BAILING OR PUMPING TEST

- /( - p
Casing d1ameter =z Vi Length of casing-...z‘.’.é.ﬁ.__.

,..-......._.-_..._

Type of screen T.ength of screen.o e

I'ype of pump

Capacity of pump

Jepth of pump setting

- Date of completion

Pumping Rate.......G.P.M. Duration of test.._._... hrs
Drawdown e fe. D-ate._... o arcmenen e rmem -
Static level--dépth 10 WAL e ft.
Quality (clear, cloudy, taste, ador) CLre

SLa L sur Dol

Pump instalied by

WELL LOG=

SKETCH SHOWING LOCATION

%]f additional space is needed to complete well log,

Sa.nds‘orf:rﬁzﬁo?'s tone Fr T Locate in reference to numbered
- » 8 » LLmesione, om o Stzte Highways, St. Intersections, County roads, etc.
gravel and clay ‘ )
A e ' 0 Feet Ft. N.
___‘..__s..__A__[?_’ _________________________ "_g _______
— B s f-/ P ’ﬁf-
A DFVENS ] 4 AP .e?_%j.-.,_q x4 Jiz
— . . !
DA SN S < SO v/,
___j/z PP Y 2 < N X Mt
4 4 . W.
- [ T
.._/ _..1;...{‘!- _ ;_L._a:‘_’,_.rl/_.'____..{. ____________________
: -
------------------------------------------ O See reverse side for instructions
/ : : A .
’f I3 . ’ \ ) }\_} _“‘ i " _}
_rilling Firm -----~-T_';v-_'-/,-7'--.._--_.-;,_ i SR, Date wre e 2 7 Py = _
- A IS
Address . . R Si gnec ... o DA AR LR Y PR A SO -

use next consecutive numbered form.

83
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r
State of Ohio g &/ :?’

DEPARTMENT OF NATURAL RESOURCES

Division of Water .
1500 Dublin Road . NO. l 9 5 7 O 9
Coelumbus, OChic

N ¥

.ounty ‘&"Cw‘("ﬁf@’l’fh"f Township... J "“» il Led /._-.Sectlon of Township..ceeoeee.

Owmner { QX/_/€ E/prﬁfﬁ%"—mf/ Address “}A"Wz Cg ..... 0. rfé

— Al . ' i
Location of property ) Z_dl-'—[_ Y ﬂﬁlc’l“ ? :%L"“"—"”‘f-—‘é{e_

CONSTRUCTION DETAILS EBEAILING OR PUMPING TEST
: Z >,
Casing diameter _.__- ’;f ;{ _______ Length of casinv____z_:':_:{.?: ..... Pumping rate.........._. G.P.M. Duration of test.__._.._.
Type of screen Length of screen_._____.._... Drawdownn.. 79 20T ft. Date e -
Type of pump... Developed capacity
. Capacity of pump . Static level—depth to water.. =
Depth of pump scttmg __________ : Pump fnstalled by
Date of completion
WELL LOG é/é 2 SKETCH SHOWING LOCATICN
Sand Forrpzltio?.s F T Locate in reference to numbered
andstone, snale, limestone, rom © State Highways, St. Intersections, County roads, etc.

gravel and clay

0 Feet 2 __Ft. N.

bl
A P
b Lot |
e Z| e | 7
8, shile | Ty
| W”{ E‘ﬁ /%/M‘ﬁ &/’7 / .:-é". e A a

e Lz
Simeiiie] 15| 11w /L . 2

—D0
-
e — .

S.

See reverse side for instructions

-

: L - PPN
Lrilling Firm W,?cﬁf’ﬁ’vfﬂ’ﬁf/% Date ... “).-*’ R A A

A =
Address j ./ 7 b, /fé[: f:’—"/" -/.f\ Signed ... ‘«\é"’" J:—

cC - 12



County Permit No.

!

P!

NO CARBON PAPER
NECESSARY —
SELF-TRANSCRIBING

COUNTY_S_MLQU-LECM

WELL ‘)G AND DRILLING REPO™Y

DEPARTMENT OF NATURAL RESOURCES

Rl
TOWNSHIP N ETH)

CRIGINAL

554273
Y

SECTION OF TOWNSHIP (/Ua,z il | A -

State of Ohio

Division of Water
Fountain Square
Columbus, Ohio 43224

L)qsi‘f" 'LL i-- .

. C Frrg

ADDRESS D 2¥ n/:.ja.-/‘:'f L7 /O

ovmen (OHLLO LI%M}

hi ‘s
LOCATION OF PROPERTY $7 8 0.

%’ ey /{J /j ‘f/ }/'y___j'/(;,

COKSTRUCTION DETAILS

BAILING OR PUMPING TEST

{specify one by circling)

é Ve P[ . ‘( ’
Tising diametar rsbie Length of casing_z_é—_ Test rate

.pe of screen

Type of pump

Length of screen mmem— 4§ Drawdown

25 fpem Duration of test _L__________ firs
—— - r - ;
_._,SDL_.__ ft Date 2-2 77

Static leval (depth to water) ft

ipacity of pump

Quality {(clear, cloudy, taste. odor) ﬂ/’ d/{ L/lé,f’

Dapth of pump setting

1-2-79

ite of completion

Pump installed by

WELL LOG*

SKETCH SHOWING LOCATION

Formations: sandstone, shale,

limestone, gravel, clay From

Locate in reference to numbered
state highways, street intersections, county roads, etc.

Ak R

{7.!//; @/ %o/ 0ft

IZ wrs ewéhz_.. 42 ) ® 0;/./""’\' /‘”"'{".’7'}?:’{ ¢
720
Fhs ;¢ a aé'.req/a-/‘ou e ll #é’f‘“’ .y
#og - E
’Trrg: A cag o dovedion
/ 408.58
===

DRILLING FIRM

Ty
iy

DATE 2-2-77 ot

ADDRESS

SIGNED

%i¢ additional space is needed to complete well log, use next consecutive numbeared form.

T L
Z

c - 13



County Permit No.

NQ CARBON FAPER
NECESSARY —
SELF-TRANSCRIBING

WELL ~9G AND DRILLING REPO™TY

State of Ohio
DEPARTMENT OF NATURAL RESOURCES
Division of Water

Founlain Square
Columbus, Ohio 43224

DRIGINAL

554274
({k.w

2%

SECTION OF TOWNSHIP (Hfu 2 A

COUNTY S‘\v\:ﬁusiq
OWNEROLJQ L.bu_s(j Dna'piu}j I‘nuL

TOWNSHIP - k) ll'_f.i

ADDRESS 898 {0¢ A/-'Jfl'flésob o srgn 2 O

LOCATION OF PROPERTY 3“ b SOy L a,éf'/q, o

CONSTRUCTION DETAILS

BAILIKG OR PUMPING TEST

{specify one by circling)

' L4 -
1sing diameter (D Pln—b L‘.—_ Length of casing_’zfz__.__ Test rate SIS gpm

Duration of test / hrs

— LTS

iype of screen Length of screen Drawdown _....L.f:____.._ ft Date .7 277
Trpe of pump Static ievel (depth to water} /Y ft

apacity of pump

Depth of pump setting

Quality (clear, cloudy, taste, odor)

7
%ﬂ prviot {{Cﬂt/

F2-75

ate of completion

Pump instalied by

WELL LOG*

(05

SKETCH SHOWIRG LOCATION

Formations: sarxdstone, shale,

timastone, gravel, clay From To

Locate in reference to numbered
state highways, street intersections, county roads, etc.

M &, on | Jg
e CF, A s~ | sée

(L

, /\//:?7 e"mc’/ 25" [y

#4N

'%J . 04{1‘:”?&12’~ e C
OEFAHT

Tfr’f’ r'f iw-} teblo,%T

i
0/!/0 f /x PR L

L2

W
i

{e

§F €l Uie

S

DRILLING FIRM

AODRESS

®i¢ additional space is needed to complete well log, use next consecutive numbered form.

C - 14

SIGNED

&

DATE etV A4

M/W




County Permit Ro.

NO CARBON PAPER
NECESSARY —
SELF-TRANSCRIBING

WELL ~ OC AND DRILLING REPO™T

State of Ohio

DEPARTMENT OF NATURAL RESOURCES

554275

Division of Water

Fountain Square
Columbus, Ohic 43224

ot

SECTION OF TOWNSHIP[/{jLﬁg z 5 Q["

o

COUNTY kaoau.d«l&i

TOWNSHIP f’ (U-?

1‘/.|c

OWN ERM.Z@LD&@P_‘&(

LOCATION OF PROPERTY

. Pl
ADDRESS _30¢ J‘Zezéthrmd &’

3956 L# b Yoo leibey O

CONSTRUCTION DETAILS

BAILIKG OR PUMPING TEST

{specify ona by circling)

Casing diameter é - 7/45 Z’c.

pea of screen

Length of screen

Type of pump

Lo
Langth of casinn_fﬂi__.

pacity of pump

Depth of pump setting

Toest rate ) apen Duration of test hrs

Drawdown _(Z_p____ ft Date 7 I Z

Static level {depth to watar} /;/ ft
7 /

Quality {clear, cloudy, taste, odor) 4’,)/1 efrs  Lrerer

2-3-79

ite of completion

Pump installed by

WELL LOG*

SKETCH SHOWIRG LOCATION

Formations: sandstone, shale,

Locate in referance to numbared

limestone, gravel, clay From To state highways, street intersections, county roads., etc.
_ "é/e//ﬂu %/ on /" P N
T e //j,/ﬁ S & 2fer 5—;;—?,15‘55 e e
//,, e ‘J,% yo)/: - c.5:§~( :}i/ ;T
. %3' AR ﬂ/}’m’f'wﬂz‘fh Aeell *7 -
S
» #
7 @
’er ﬁ,w'v—j] deradden W )
| (071.41
¥
el
& £ T Z’-z:__— B — ,;':;
52

DRILLING FIRM

ADDRESS

el

%|f additional space is needed to complete well

log, use next consecutive numbered form.

DATE 7-7-75 //L.

42 ftle

SIGNED

cC - 15




County Permit No. WELL ~ OG AND DRILLING REPO™T

State of Ohio

NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 5 5 4 2 7 6
NECESSARY — Division of Water

Fountain Squarc
SELF-TRANSCRIBING Columbus, Ohio 43224 ('»'*\{/_"
2 —_

COUNTY,§£1_'{_/LL£4"L—_ TOWNSHIP 74} SECTION OF -rownsmpv/é/.ufy / 2.
OWNER /(9/60 é/.f.,u?/ &ﬁmf ol Zoc ADDRESS 232¢ 44/)}4 N ;":f.e--..m/. <
LOCATION OF PROPERTY_J22:5¢ LY 972 Z{'c,,/zfly L7

CONSTRUCTION DETAILS BAILING OR PUMPING TEST
Tasing diameter é - /’7//’/6 Length of casing_’m___ Test rate__i-r___ gpm Duration of test_,___/—___ hrs
ype of screen —_— Length of screen— .. J Drawdown _ZC2 ___ fi Date .2 375
Type of pump Static level (depth to water) A ft
;apacity of pump Quality (clear, cloudy, taste, odor) %fz Ledrd é"ﬂ-‘/
Depth of pump setting
)ate of completion 7-2-75 Pump installed by
WELL LOG* bos SKETCH SHOWING LOCATION
Forn]ations: sandstone, shale, From To . Locate in rgfarence to numbered
limestone, gravel, clay state highways, street intersections, county roads, etc.

J;//o’;z/ 4%4/ on /¢ " | ]
%C’ (%_z:({ i s s

o

A
PANA ¢s~ | s #2°
“///é'-r £ dA?/-mL/{'a»u coede #3/],’ 7
. i

DRILLING FIRM DATE 7-3-7Z Pl 4

ADDRESS SIGNED 4{{/’/{,‘7/%

% additional space is needed to compiete well log, use next consecutive numbaered form. % -E@-
C - 16




Lounty Permit No.

NO CARBON PAPER
NECESSARY -
SELF-TRANSCRIBING

COUNTY S:‘M’\LQJAP&I TOWNSHIP Q (C-L,

Columbus,

WELL ~9G AND DRILLING REPO™T

State of Ohio

DEPARTMENT OF NATURAL RESQURCES
Division of Water
Fountain Square

ORIGIN AL

554277
o

Ohio 43224

tﬁ- —
SECTION OF TOWNSHIPJ IJJ-G = A

1 -
OWNER @L‘o Lfﬁu..mj \)l"{'r?n‘;(n(- d(:«-

-7
LOGATION OF PrRoPERTY__ 3238 LFEF 72 (4

ADDRESS __S0¢ Z, éaué—; A Zoin A O
C“-Z{"r;./ 4 0

COKSTRUCTION DETAILS

BAILING OR PUMPING TEST

(specify one by circling)

fr -~ -— /
T sing diamater 6 /745/ < Length of casingiﬂ“:—.

., pe of screen Length of screen

Tvpe of pump

a——
Test rate_:._?l_.__ gpm Duration of test Z hrs
Drawdown »52 ft Date 2 ¢ 7Y
Static level (depth to water) Lo £t

¢ pacity of pump

Quality {clear, cloudy, taste, odor) ’:')74?:/ \ﬂ-—/ié:’

Depth of pump setting

7-6-79

ite of completion

Pump instalied by

WELL LOG*

L1

SKETCH SHOWING LOCATION

Formations: sandstone, shale,

Locate in refarence to numbered

limestone, gravel, clay From To state highways, street intersections, county roads, eic.
/écé%'w E4., on | " R
Dhee By © s | ve sy SRRy
/,77;'(9\[/}71, 2 A D2 Ay ¥ e
>
ALY S oo/.rc’,zw—f,/“cn e Ll # /N
St s #f
gwr pus o Seralt | /ar/ 3
25 'of . wW E
.o
$
¥/ X722 <= 3 —> >
%
S/O
— S
DRIL.LING FIRM DATE 7" %'7?" // =z
ADDRESS SIGNED WL% YA
, gl e
%[ additional space is needed to complete well log, use next consecutive numbared form. e

c - 17



VY o e Bee o W N S Y B B W% O Bom fam 6N W R Y % W

State of Ohio

NO CARBON PAPER DEPARTMENE_QE: NAft{vRﬁ_, RESOQURCES 6 0 27 2 2
ivision o ater
NE ARY -
CESS ' Fountain Square X Vi
SELF-TRANSCRI!BING Columbus, Ohio 43224
Sancliok R: | 7/
' county_2 Ainckuafy TOWNSHIP e "IJ _ SECTIOR-GEFOWNSHIP
s} . -~ . ] ] T » .
OWNER GL D a. < avpress._S 0 Y L‘LWr{“{i If’ v £ O
LA gL e
9 i o oep e
LOCATION OF PROFERTY_O1 g Hia -F s e
BAILIKG OR PURPING TEST
CORSTRUCTION DETAILS \specify ona by circling)
‘ T} i £ IV -
Casing diameter ( 9 £ [ L-{ > Length of casing_/-é__.........__ Testrate__ & gpm Durationof test—__f___hrs
pe of screen N Lenyth of ::;Cr(!cn__:______ Drawdown ___ 2 Dute oot 7
«rpe of pump Static leval {depth to water) Q’) I ( ft
‘—J - kY J";
Capacity of pump Quality (clear, cloudy, taste, odor} k\ AL [ g‘“ ( LN
i pth of pump setting
Data of completion P I S Pump instalied by
Y
WELL LCG* @@é SKETCH SHOWIKG LOCATION
P A
Formations: sandstone, shale, Locate in reference to numbered
From To

limestona, gravel, clay state highways, street intersections, county roads, etc.

Lr L LLLW E-QC.-\, Oft < ft

. ll))l Q—OM} i G;}/Al_.i,.{’) { 'J’ J/// i’x,__

D’m L"\"‘\CL‘Q,L., - CL = Wi, {s o
i

mwz ]3

. - . E". ;,[:t N

: S
TIRD S04 Weeh oo ™ INC, -

L LLING FIRM DATHE

a4
] - O - i -1 - _z
T P ] M / /// // ///
ADDRESS Rl oo it nalii SIGNED Z S A el 0 i A
P A A Yl e v A v TOGTTTTT ek

®f additional space is needed to complete wall fog, use next consecutive numbeared form, 87 f

ORIGINAL COPY - DR, DI¥IS{ON OF WATER, FOUNTAIN SQ., COLS.,0HIO 43224

c - 18




WELL LOG AND DRILLING REPORT

State of Ohio

NO CARBON PAPER
NECESSARY -~
SELF-TRANSCRI!BING

COUNTY gﬁ'\\'\o&tgvh., TOWNSHIP Q:}t.t,,

DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square
Columbus, Qhio 43224

602223

#'

- Vo 0
OWNERLT)' L\ D LN e

SEGTHON-OF TOWNSHIP

37%

LOCATION OF PROPERTY S‘{ f('f I//J 7 J’/O

- . // .
ADDRESs. 2 ¢/ Lo h i "'Z'f LA T A
7

CONSTRUCTION DETAILS

BAILING OR PUMPIKG TEST

(specify one by circling)

3 ; " ,
Casing diameter C‘ ,r-' {'\ dofre Langth of casing__'_y,-_-s)______‘ Test rate_‘.L gpm

- 'pe of screen

Length of screen

Type of pump

Drawdown ..._.....3:_.5.'—. ft

pate:3_ LA

Duration of test ._......._..._..............__.__/

hrs

apacity of pump

6‘ 14
Static level {depth 1o water)

Depth of pump setting

Quality {clear, cloudy, taste, odor)//;?/" '/r/ ‘i“-/ &~

ft

ite of completion = il ‘-)// Pump installed by
WELL LOG® (307&@ SKETCH SKOWING LOCATION
Formations: sandstona, shale, £ T Locate in reference to numbered
limestone, gravel, clay fom o state highways, street intersections, county roads, etc.
L/! p ot e C//f*{ 0 ft P ol
o 7 7 )
e (U, S| o | A |
g -

2
A % C /f‘./.ld #ET e .(f/('- A T
“ =

Ut oo mamitire bl

Induatiod wedsn abopsfy

TIBBOLES WRLL WiriionG, HHC
8377 No. St. Rt 18
B3 Beiivrne, o 440t

DRILLING FIRM

ADDRESS

S-AF
w7 T

DATE

SIGNED

®1f additional space is needed to complate welf iog, use next consecutive numbered form.

 ORIGINAL COPY - ODNR, DIVISION OF WATER, FOUNTAIN SQ., COLS., OHID 43224

875



WELL LOGC AND DRILLING REPORT

State of Ohic

NO CARBON PAPER
NECESSARY —
SELF-TRANSCRI!BING

COUNTY g‘h*\ctwk@i TOWNSHIP Qf (L~.

DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square
Columbus, Ohio 43224

602225
37h

‘Q‘T{/

{2 [

M. L.

DWNER N i

SECTFION OF TOWNSHIP

. — - N
S ‘5/ /‘/ 4(‘ ’ f‘lﬂ/ Fr ol g l'-'/) (/«)
Vi

] ADDRESS
LOCATION OF PROPERTY % A e
CONSTRUCTION DETALLS BAILING OR PURPING TEST
{specify ona by circling)
] ) . s ) KR P X .

Caging diameter [ yf? /fﬂ/ c._ Langth of casing ! Test rate 20 gpm Duration of test_L_..._. hrs
- PE——— -— - . - - / ‘-J

se of screen Length of screen | Drawdown e 2 > ft Date L i

) %
- Type of pump Static level {depth to water) :

( pacity of pump

_ ft
SJ ‘_\,-{ (LA.- -

D .
Quality (clear, cloudy, taste, odor) 1 lf\ £ L

Depth of pump setting

S¢S

| te of completion

Pump installed by

WELL LOG®

loi O

SKETCH SHOWIHG LLOCATION

Formations: sandstone, shale,

Locate in referance to numbared

oo e Ty rrom T state highways, straet intersections, county roads, etc.
f o '} -
R lft LL\J-...., Q(’«.\.L_‘l 0 ft R ft M
Q {ugg ‘(f(‘])\ﬂ‘ o //."’5’,/’;
- = :
. ‘-ﬂ_./tu_. [‘-«--«—4.\/{-{_)1 — s C?-‘l A '//._)J /-A {:)

M &/

M e 1o A\ 2

/
_—///c‘“_

O w4

S

TIBBOLES WELL DRILLING, LiC.
DRILLING FIRM 8377 No- St 18
RR 3 Bellewsn, (hia 44811

ADORESS

%if additional space is needed to complete well log, use next consecutive numbered form.

" ORIGINAL SOPY - ODNR, DIVISION OF WATER , FOUNTAIR SQ., COLS., OHID 43224

s £ )/ o
0 S AL

DATE

SIGNED

a7



WELL LOG AND DKILLING KEFUKES

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

4
602224

L4

* NO CARBON PAPER

. NECESSARY — D|v1sion. of Water .
. Fountain Square 8 7(
SELF-TRANSCRIBING \ Columbus, Ohio 43224

SE.CI—ION-OF“’I’OWNSHIP

so¢ L:L..l. rame O

-f
COUNTY_ )R ndo ‘Ja« . TOWNSHIP Q [,
i

WNER (r) L 'Dl

_—

Jne,

ADDRESS >
LOCATION OF PROPERTY _930 @- Y72 -v 379 i
CONSTRUGTION DETAILS BAILING OR PUMPING TEST
{specify one by circling]

VA | . 7 7

Ct ing diameter w74 PJ. «— _Length of casing__it?/; Test rate,__'s__?;_ apm Duration of test hrs
) - /.
Ty of screen Length of screen - Drawdown ____./_LQ___.__ ft - Date 3 o é)/
-

Ty~a of pump Static Ievel {depth to water) ~ 2 e f1
Ce acity of pump Quality (clear, cloudy, tasta, odor} "3 A J N“‘“/'L“"’

bepth of pump setting

s -¢ -

Pump installed by

Dz . of complation

WELL LOG* SKETCH SHOWIKG LOCATION

607

Formations: sandstone, shale, Locate in reference to numbered

fimestone, gravel, clay From To state highways, street intersections, county roads, etc.

rollo. Pl 0 ft s N

o {Lklp (L OFL, 1 s S- %-S'__ 5—@2
E vy f'-.;.q . TQ“h-e : - (_:.’:r o V.SF C,v Q

A .
7 "

— _ v o o,

Monitor Well #[] L .

- (/ 5,0
k-4 R
k _-.—_.__._-'-d'____,__

S

TIBBOLES WELL

DRILLING FIRM

DRILLING, INC.

8377 No.

St. Rt. 18

' DDRESS

KRJ Be levn

*|f sdditional space 15 need

t
NAHICTARCDTC NANVY

to complete w

e, Uhio 44BII

s-6-F

DATE

//l\ :L‘// .

SIGHED

atl | use next conSecu(ive numbeared form.
oQ.

c - 21
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WELL *0G AND DRILLING REPC™T ORIGINAL

: State of Ohio "
NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 425054
NECESSARY— Division of Water
SELF-TRANSCRIBING 65 S. Front St., Rm. 815 Phone (614) 469-2046 s
Columbus, Ohio 43215 O'\ -
County. 5/‘? /7()/(./ 5/\/ \/ Towngh:n /2 /d Y Section of Township 2{/

Owner DO’Jf 01/ Sﬁf’y/“‘ &< Address //\/(/d_, O// (@]
Location of property. 57"- /4]: 4/2 //\/CJC’ OI{/ o

BAILING OR PUMPING TEST
CONSTRUCTION DETAILS (Specify one by circling)

é r — ¢ e :
Casing diameter ength of casing_ﬁ__‘:’ Test Ratc.-..._fr.’.‘._?. ........ G.P.M. Duration of test..... ZL b
Drawdown 2 g Date_ I - A3

Type of screen Ll T.ength of screen— ...

Type of pump — Static level-depth to water g ft.
Capacity of pump Quality (clear, cloudy, taste, odor) -/ (ch Y
Depth of pump setting — . e Sd{ﬂlﬂf f‘#ffd o O{Kb L
Date of completion Pump installed by.
WELL LOG* SKETCH SHOWING LOCATION
Formations Locate in reference to numbered
Sandstone, shale, limestone, From To State Highways, St. Intersections, Couaty roads, ctc.

gravel and clay

b 0 Feet \5J Ft. ‘ N. .
"""Z@*\}‘gp“’-/ """"" "\"5_, 46;“- Ohio furﬂ'fji/{"’ n
i‘iaa/:]fme WLy | AC | 7T el */%fl"'

——

Ped Rack 45T |88
(Jell 55!

MDM w(’,M‘viiL{?
OFEPA # 1/

S.

) Drilling Firm V/Aﬁe/@f ks 5@"\ Date j/-~724 702/ iiy

Address q:zo é/ﬂ’ (150N 3 7 Signed

F/wrﬂﬁ@f Crhr'e
*If additional space is ne}eded to complete well log, use next consecutive numbered form.
c - 22




TR ' v 1500 Dublin Road
% : T Cplumbus, Ohio : | _
ey Lt KL |
Courty W? Township.... ¥ € 2 Section of Township/r : .
ﬂ - % .y Z/ / )
O_/Q S A }\Q GV Address ;ZLMJ/ -Lf;;t.-éay? ,

rner _,;g_‘?'___f_\_/_ Ve
W L S gz f*/ =, ’
Location of propcr@i“ P T ’//)/ZZX [ 2 ,‘3}’2’[’@‘{%7’:&;‘ E-":: CL/ 7
- \

Y Division ol Water . )
< o No. 182754

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

PN A I -
“asing diameter .52 27 _Length of casing_.%g._fe____ Pumping rate. .. G.P.M. Duration of testa.... hrs.

) !
. Jype of screen T.ength of screcn_._._,_______.Drawdowm._m.-.-iﬁ ....... ft. Date. 3 :
¥p g

Developed capacity

Type of pump.

Static level-—depth to water ,/f : ft.

lapacity of pump...

Pump installed by

Depth of pump setting : —
Jate .of completion...jfw._-z\f i f"L;}__é?
" -
WELL LOG é/o SKETCH SHOWING LOCATION
. Forr.na;cio?_s 7 T Locate in reference to numbered
Sandstene, shale, limestone, fom © State Highways, St. Intersections, County roads, ete.

_ grave!l and clay
Saned ¢ .
@é;’ua - - oo /f o 2’1 L - T R A S

37 _ fé@'-

0 Feet LA Fe |

—

)
- < Y
;
kY
4
1
{
osph 1M H il E :
{'\ ST A . .
[ . :
+ i S- ) . . —"ﬂ
b . - - -
! e i See reversé side for instructions
)
- ]J f [ S (
) . T - B 1 - -
Aling Firm __;:‘_.‘_‘.._-._“_'..’.._\_f MV et S Date oo ot ol ) ST UL e NS
; - o % ;
. L - 7
1 - N = - L ' e b 4 e
i ' = S L 't ¢ . ‘ ] [ : g - PR
Address .. it Sl E LY z LY Signed ... oo Core oF er T T
g el ;o e ' ' | 89
' C - 23



Y & Akt Bt L RA VA A A mamamcds Dk m Deeed S

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water : NO- 1 9 9 O 8 5

1500 Dublin Road
', Columbus, Ohio d{
. ¥
J L L
Countyz.‘f;:....'..'.’l.'....'-'."..‘.’.'_’:;. Township._.'ﬂ__;f.-_._(._f_7 ..................... Section of Township.........:.g.} ....................................
OWRHEE e i e S A UL LA CRN SR Address ..m.. P A SO T S U T TN
| " A [SErE D I e
Location of property....= =% .ah e sy im Trml ISPV b AN e e
CONSTRUCTION DETAILS BAILING OR PUMPING TEST
- & Ly . % .
Casing diameter ... Length of casing.[..f ... |Pumping rate_ /. ____ G.P.M. Duration of test____._..__hrs.
Type of screen._.__..__.__Tength of screen . __.......... Drawdown ... ft, Date. e
YR Of DU D et e e mee e e Developed Capacity e e
CCapacity of PUIMD. e Static level-—depth to water. ... / (' ....................... f/ﬂ‘j— ..... ft
Depth of pump setting e Pump installed Dy
Date of completion. e
WELL LOG ég{ SKETCH SHOWING LOCATION
) Sandst :‘cor?agio?_s ; 5 T Locate in reference to numbered
stong, shale, limestone, rom o State Highways, St. Intersections, County roads, etc.
gravel and clay
) ‘ 0 Feet | ... /... Ft. N.
J & /\ JUos ( [
ooy . i il
s F.,’ 7 ‘K } '
Cictloe /?7( ) o _
r . N j ,‘} -,',) . “1 -...} . -
} { i i —_— . i
“.\J k‘_‘_ A _ ] . ‘
IR ! "?L -~ N |
§ . N i ———
AN _
E.
T Ny
. ‘,;'__ LT R
B I — u..,
P LY
— § ‘ o
O EPA # H .
Sl
See reverse side for instructions

- -

vrilling Firm

Address ... e e eeesarm e e ens e eee e erana Signed RS R ./, ....... SRS




WELL

NO CARBON PAPER
NECESSARY—
SELF-TRANSCRIBING

DEPARTMENT OF NATURAL RESOURCES

65 S. Front St., Rm. 815

UL AND DKILLING KEFLU 0

State of Ohie

Ne. 417706

Division of Water
Phone (614) 463-2646

Columbus, Ohio 43215

I i
o
'

County /Qé‘%égru /Cff Township QL]/ {4

-

&S

Section of Township

Owner fM(/?//’ Yhn({p-,

Cladle 0F o0

Address

Location of property. S ﬂ% 12

- '—:fn-wl-—f', wﬂ}//// ;f/J/ </

CONSTRUCTION DETAILS

BAILING OR PUMPING TEST
(Specify one by circling)

Th

Casing diameter __/Lé;Length of casing___f:/.‘_i.’__._

L'ype of screen

Type of pump.

Length of screetl e

Test Rate oot G.P.M. Duration of test ... hrs.
Drawdown (22« _ft. Date

Static level-depth to water—..Z 5

Capacity of pump

Quality (clear, cloudy, taste, odor)

Depth of pump setting.

Date of completion

Pump installed by.

WELIL LOG® 005 SKETCH SHOWING LCCATION
Formations Locate in reference to numbered
Sandstone, 5]{:;3: limestone, From To State Highways, St. Intersections, County roads, etc.
0 Feet " Ft N.
S /, oo kel Yuo)
N AL ge, Lo | s
_ :g;,,,( A N WY
%Z;M..,'E»M.c e\ Son’
. J
- - YN :
W.. S E.
T ~J
>
:;‘_}:‘)
Rl
-
N
*

——t

urﬂlmgFu‘m(‘ML‘LQ }’ j ’("7(”4lfj ’u'/r'z!’/)
n72 - O "
,t()/cg)

Address

vy Leesfo 9
%If addl_gtl;r&. spgg isune.'é{ied to complete well log, use next consecutive numbered i

g

&/

//

[ g

Date __IHiir. 197 Y
Signed /,1“,(p F’ /ff( o

“\

/u

[

c - 25



. o NOTE | ;
" SEE WELL LOGS FORCROSS / \ T
° REFERENCE TO WELL <k o P
NUMBERING FOR ON SITE  am: Y- R | R A i "Bif;—_ =
WELLS . s ) | Grorae

by

.)I

‘ [N
:
D - L. . h
o i i

820 — ("‘ a 7[ .
N VY N
I
|

|

te

/\ —~6257 N\

1 ) ‘\\:'
PRQPERTY

WELL LOCATICN PLAN JOB NO. 33767

DATE: 2-4-83

c - 26_ BOWSER~-MORNER, INC.



APPENDIX D

BACKGROUND WATER QUALITY DATA




NOTE: The information contained in this appendix was collected
from various sources. The references are listed below.

The water quality data on Poorman's Spring given on

pages D-13 and D-14 was run by the lab at the Northern
Ohio Treatment Facility. The form used is a standardized
form normally used for reporting of waste stream analysis
work. These two sets of data are not waste streams.

Hoover, J.A. (1982), "Groundwater Resources of Sandusky
County, Ohio." TUnpublished, University of Toledo Masters'
Thesis.

Ohio Department of Natural Resources, Division of Water
(1970}, "Groundwater for Planning in Northwest Ohio — A
Study of the Carbonate Rock Aquifers: Ohio Water FPlan
Inventory Report; Number 22, Columbus, Ohio."

Schaefer, E.J. and Waltron, W.C. (1956), Report to the
Ohio Turnpike Commission on Developing a New Groundwater
Supply for Service Plaza 5: June, 1956.

D-1 BOWSER-MORNER
Testing Laboratories, Inc.
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FIGURE 18. Location of wells analyzed for ground-water gquality in
Sandusky County, Ohio.
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TABLE 11.

Well

TPE

TPW

LW

oMW

GMW

All values in mg/1,
Natural Resocurces,

Location and
well depth

Turnpike  well eastc,
Nd ,WW ,Sec. 16, TSN,
R17Z, Tow-mnsend Two.,
150 fe (45.7 m)

Turnpike well west,
NE ,NE ,Sec. 19, TSN,
R17€, Townsend Twp.,
150 £t {45.7 m)

Lindsey, municipai well,

315 £ (96 m)

Woodville, municipal
well, 225 ft {(68.6 m)

Gibsonburg, municipal
well, 3201 ft (91.7 m)

SW ,S8W ,Sec. 22,T4N,
R1SE, Ballville Twp.,
73 fr (22.2 @)

SE ,SE ,Sec. 36, T4N,
R15E, Ballwville Twp.,
180 ft (54,8 m}

Ground-water quaiity from 16 wells in Sandusky County, Ohio.
except pH (data from Ohio Department of

Division of Water, 1956, 1966, and 1970).

dissolved
solids

2386

2582

490

w
=)
i

495

1380

Carbonatce
hardness

1622

1680

370

420

350

853

1250

pH

50

571

76

101

101

796

1030

Cl

25

37

17

18

7

Hn

0.05

0.0

0.06

7867 ISA0OH wWO1j



TABLE 11.

BMW

TTW

11/65

1966

1966

19€6

8/69

10/69

10/69

(continued)

Location and Tor.
well depth

Peter Echrich & Zons,
fremont, 380 ft {115.7 m)

Green Springs, municipal
well west, 96 ft (2%8.3m)

Bellevue, municipal well
(auxillary ¥y 212 fe
(64.6 m)

NE ,NE ,Sec. 24, 'T5M,
R17E, Townsend Twp.,
99 ft (30.2 m)

NW ,NW ,Sec. 13, TSN,
R13E, Madison TwWp.,
250 £t (76.2 m}

ME ,5W ,Sec. 12, T4,
R15E, Ballville Twop.,
92 £t (28 m)

NW ,NW ,Sec. &, TSN,
R16E, Riley Twp., 280 It
(85.3 m)

dissolved
solids

w
L
28]

L300

696

2130

Carbonate
hardness

461

1360

497

1560

345

1080

1850

sH S0,
7.4 128
--- 1080
——- 244
--= 1220
7.6 71
7.3 876
7.2 1520

cl

29

12

10

12

39

et

Fe

1.3

0.4

tH
3
wm

138A00H wolxy

Z861



TABLE 11.

ell
S-23
2-13

Dacte

11/69

11/69

(continued)

Location and Tor. dissolved
well depth soli8s
SW ,SE ,Sec. 16, Tan V700 1230
R1SE, Ballville Twp.,
1068 £t (22.3 m)
NE .SW ,5ec. 24. 74N, 323 447

R14E, Jackson Twp.,
ZBO fr (85.3 m)

Cartonate
hardness

nH

1.6

c.

8

0.8

0.8

2961 1DA00H woxj



EXPLANATION

& Test Well Analysis

® Supplemental Analysis

O Hydrogen Sulfide Analysis Only

10 MILES

|

10

SCALE

Well Location Map after ODNR (1970)



#

TABLE 8A

{Continued}

WATER ANALYSES OF TEST WELLS

Milligrams per liter
3 13 — Hardness
g a - . g 95 cac0s | g
o~ | u o g1 ~ 12 FI B IR ) ~ | » |58 4 Remarks
. 15y g 2 R Rl e B N I - (O SR IR = g |3
3 =W 3:: E 2 — " ~— = ’ = — -~ 2 o & —
=N P B g b 5 g g " o oa = 93
g g€ {20 i1 — 3] g e A Q © o o W 2y 2 )
SO R - IR - -1 I g -SRI SRS T O I O I O O - - IR B B
ﬂ 5 oo | ¥ Q - a [=1¢) 3] @ oA (o] ! L] o] Q & o o o *
e g £3|% i 2 g9 R8s eld |2 |2 4588 |5 |=
= = BE|A = ) fa = S LR A & P @ o BoLE AL | ® 2 =2 !
M-22 { Defiance 4-68 1580 |D R 1.7 6.8 .07 59 SE | 94 [i5 3489 | 116 (120 2.2 1| &78 403 76 {69 7.5 | Sample turbid
M-33 | Paulding | 8-69 385 |D R 14 12 .05 1 98 | 53 |69 | 8.7 | 428} 93 |15 | 2.3 7| 082 | 463 | 1la |27 7.4 | Sample turbic
M35 | Heary 5-70 | 340 RT 13 74 .08 {130 47 |160 2.z 861740 | 11 1.2 11170 518 448 --- L 7.7 | Hot pumped. HpE prasest
14-36 | Henry 7-69 | 2EQ R 20 .18 10 159 56 |0z 2.8 144 | 620 | 53 1.3 |0 1140 628 510 | 5.7 ¢ 7.8 | Plugged back from 265"
M-37 | Henry 6.69 | 300 1D R 11 42 L03 [ 283|133 12 5.6 240 1050 [LO7 1.9 1 12900 11250 11060 |29 7.4
M.38 | Wood 10-69 | 500 R T 8.2 .3e2 .08 1558 |18¢ 6z 3.8 | 180 1910 | 48 1.7 |0 3110|2120 (1870 £.1] 7.3 | Double-cosed to 210!
M-39 | Lucas 6-69 | 250 |D 8.6 22 .03 &7 27 8 2.1 247 | 1o2 6.0 2.2 |0 452 278 78 ST S
M-40 | Lucas 8-69 | 335 iD 11 -— -~ 1114 2 13 2.2 330 | 180 4.0 1.8 1 580 420 1 16D | 7.51 7.5
M-41 | Auglaize 5-70 | 260 L]|1l6 2.2 05 |14l ] 47 S6 3.6 264 | 381 | 24 1.2 2.7 810 | 545- 1 328 ol 7.9 | ot pusped
M-42 | Mercer 4-6% { 280 G LJ1ls 2.9 .04 189|100 | 33 4.3 430 | 556 8.0l 1.2 |0 1230 | g8z oS3 1.5 7.2
P-l Hancock | 12-59 | 220 L| 17 -—- -~ | 1886 G0 7E .4 188 | 154 14 8|0 1310 B35 830 | C 7.7 | ot pumped
P.z Hancock 112-69 § 220 L|18 -— --- | 298 g6 | 84 3.8 132 {1080 | 20 ] L5 LTe0 | 1080 98z ¢ 3 7.
P-3 Wood 11-69 | 230 L 9.7 1.6 05 1227 5153 9l 5.0 150 | 888 (o] L0 {1530 958 §35 1 ___| 7.8 | 'ot pumped
P-4 Hanucck 5-70 | 230 L| 10 18 .05 | 132 57 96 306 ] 1461 560 | B 3 1 jeis 554 445 8] T.o4 | Hot punpsd. Sample turbid
P-5 Ottawa 10-69 | 350 TG L{13 L3010 577|130 21 3.6 284 1620 36 ARy 2720 131980 1740 5.1| 7.2 | Douvle-cased to 1807
P& Hancack 6-59 | 420 RTGCL| 11 ) .02 1236 T A 180 | 8ds 20 Lab 1410 d1n o o G.717.1
P-8 ] Wood 11-63 | 260 Ljib .56 .0z 34 31 T L8| 3T0 50 5,7 L7 .1 a9d 262 59 o 1.4
P-3 | Wood 11-69 | 235 G LJ|Z22 5.1 L05 | 480|136 23 4.1 | 305 {1410 | 18 1.6 |0 2ap0 |1760 |1510 | o ¢ 7.2
P-10 | Ottawa 9-69 | 300 G L| 12 VG0 |0 400|146 ee 3.2 198 1230 47 1.7 0512270 11600 |1420 | 3.9 ! 7.2 | Double-cased to 120°
P-11 | Sandusky 8.69 | 250 L la L7510 87 31 g.2) 1.9 332 71 io L€ |O 408 345 72 1.8] 7.6
P.12 | Ottawa 9-69 | 360 cCL| 3.9 7910 104 55 42 2.4 130 | 378 15 1.4 .03 782 486 1 330 |14 7.1
P13 | sandusky | 11-59 | 280 L1115 ,79 (0 105 45 7.0 1.8 398 | 116 8.0 1.8 10 533 447 | 121 8] 7.3
P-132 | Wood 8.69 | 250 L1l 1.3 .03 &7 23 Z4 1.7 186 | 136 1z 1.¢ L 390 262 109 1.7 7.7
P-16 | Ottawa B8-6%9 | 360 L| 8.2 .23 .01 | 108 Iz 5.0 1.4 3544 114 1.0 1.9 |0 465 401% 111 | 2.2 7.4
P-18 | Wood 5-59 | 300 G L| 16 (&l .03 {203 (118 £3 4.8 | 258 | 840 25 1.0 |0 1540 | 984 773 | 20. 7.1
5.1 | Crawflord 4-701 285 |D R 13 12 10 248 T4 24 5.3 | 36z | w4z £.0| 1.2 {0 iz40 924 628 7.5 1.l
5.3 Seneca 1189 | 360 G L|16 .36 .04 | 103 49 14 2.0 ] 345 181 5.0 1.5 |0 600 | 458 175 LA 7.8
S-4 Marion 5-70 [ 320 RTG 18 .34 1 0 146 38 2.9 2.9 371 | 217 1.0} 1.6 |0 B4 520 216 31 7.7
5.5 1 Wyandot 3-70 1 320 TG L] 9.4 .35 .06 | 553 |146 | 33 3.8 | 304 |1670 | S5 1.5 |1.8 (2790 [138C |1730 | 5.4 6.8
3-6 Wyandot 3.70 | 300 T L2 1.3 .08 | 247 10 49 3.4 230 | 760 20 1.8 |0 1340 g0s 7168 o] t.8
wetepr-bearing unitz; D - Devonian System; R - Raisin River Formation; T - Tymochtee Formation; ¢ - Oreenfield Formation; L - Lockport Group
ES

analysis relevant to this study
from ODNR 1970




TABLE 8A ([Continued)

WATER ANALYSES OF TEST WELIS

Milligrams per liiter
@ - —
b é? a o Hardness "
g - . — B} . - — = CaC0z ©
o= ~ w0 Y] é — = N & 4 — vy | d @ ]
[t ~ = (=] ~— o ~— — ~ [w) 0 o o~ o —
2 58] 8~ I 7] _ = 2 g8 7 T E e, R T
2 E w® o = o ;,'# 5 = g o © © o <] e % Remarks
5 g = S b a ~ 5 E bl -t & v o o @ > L S o =
i & R i 3 8 208 | 8 e g I T E |98 | O
. 5
o 8 23| & a b 8 E 418 13 508 | 3 S8 8 |8 g ig
£ 3 S8 & S & a |2 |3 & || & 5 RE (AL LS g2 |=s |&
5-7 Wyandot | 5-70 | 290 TGL 15 4.5 02 240 83 41 | 4.0| 248 780| 14 1.6 LA 1270 941 740 81 7.4
5-8 Hardin 4-70 | 330 G L 8.9 1.4 0 179 78 55 | 4.4 285 S80| 34 1.7 .27 1180 768 534 1 7.4
5-9 | Wyandot 2-70 1| 220 G L 17 2.4 .01] 533 93 57 5.8] 188| 1590 23 2.0 L7 2600 1710} 1s88Q| 1.51 1.0
5-10 | Wyandot 2-10 | 200 G L 15 3.5 051 429 91| 48 6.4] 246 1260| 18 1.8 0 2160| 1440f 1240f 1.4 6.8
5-11 | Wyandot 2-70 180 G L 10 - ---] 420| 195| 368 |24 2307 1250}780 1.3 o] 3440 185C| 1880 @ 7.4 Not pumped
S-12 | Crawford| 3-70 | 330 DR 14 B4 4] 24 22 3.6 1.8] 338 53 1.0] 1.1 L1 363 325 48] 0 1.3
5-13 | Crawford| 2-70 |} 340 IDR 10 3.4 1.2 641| 141| 47 6.8| 376] 1800 €2 1.8 .1 30680| 2180} 1870|440 7.3 (Not pumped. Sample turbig.
5-14 | Wyandot 2-70 ;120 R 17 l.2 0 193 54 B.3 2.7| 324 436 1.5] 1.6 .1} 982 745 479 .21 7.0|Plugged back from 200!
5-15 | Hardin 4.70 | 250 RTGL 15 3.4 .04f 150| 53 21 | 2.2| 4807 239 4.3 1.4 o] 735 592 199 T 7.9
5-16 | Seneca 1-70 | 310 G L 13 2.3 .08| 250] =8 65 | 3.8; 170 780} 15 .8 0 14310 863 748 I T.L
5-17 | Seneca Z2-70 | 395 TGL 14 .88 03] 15681 58 iz 4.1| 3B6| 302 7.01 1.4 o] 775 620| 303} 1.1| 6.9
5-18 | Sandusky [10-69 | 340 TSGL 12 .37 .02] 4B4: 156 24 | 3.9 267 1520 39 1.5 L2 2590 1850 1830| 1.2| 7.2 {Double-cased to 180!
5-15 | Seneca 1-70 375 L 13 1.8 .07] 215 60 64 4.6| 152 716| 16 .9 L2 1300 784 660 Q 7.2
5-23 | Sandusky |11-62 | 108 TG 19 2.2 05| 378 71| 15 2.6] 416| 878| 5.0| 1.0} O 1700 1230 887 3] 7.2
5-24 | Sandusky |10-63 163 TG 16 1.3 .03} zB2 81| 35 2.6y 232 878| 12 1.51 .1y 1570; 1080| &8a 21 7.3

Water-bearing unite; D - Devonlan System; R - Ralsin River Formation; T - Tymochtee Formation; G - Greenfield Formation; L - Lockport Group

* analysis relevant to this study
from ODNR 1970



TABLE 8B (Continued)

WATER ANALYSES OF SUPPLEMENTAL WELLS

Milligrams per liter
] T — Hardness a
5 S o Catls M
2 " % Z . — — | B% =
13 2 Sl g s, 1 F B 8| 3| g
~ @ 2 3
580 2 Pzl sl 2lEL S Sy 2 | a —_—
a P o = & = & u u 7 3 o R Hemarks
. o, 3 g °8 2 = g g 0 g | & 3 = 3 2| A% % ot
2 £ - pr] e & 7 - o o ] o [ i o RS - = [t
g © ag S o g in] I3 g o o e o 5} 1 8 o [
5 g i g i G d S 3 4 A 4 E o a3 b G ¥ =
= o 2 a5 A = = 2 S = A & & (] ! = a8 g 2 2 E
51 Seneca Republic 9-82 1z3 R .40 0 114 50 3.0 335 225%a 1.0 .5 .4 685 480 215 Q 7.6 | ¢
s2 Seneca Tiffin 5-62 150 L .28 11 10z 36 16 354 134 8.0 1.3 2 507 403 113 Q 6.8
53 Seneca Fostoria, 1 mi 3 5.63 153 L 2.9 .04 115 54 18 352 138 28 i 3 S41 427 133 2 8.0
S4 Seneca Bettsville 5-68 230 G L .40 0 116 Il 8.¢ 461 28 19 1.6 o 500, 414 36 .2 8.1 |c
35 Sandusky Fremont 11-685 89 G L 1.0 .18 109 46 7.0 410 128 9.0 1.2 N 542 461 125 5} T.4
58 Sandusky Gibsonburg 4-63 301 L 0 o} 102 33 5.0 348 101a §.0 N o 485 3380 105 o] 8.2 |c
57 Sandusky Lindsey 8-62 315 GL .10 Q 100 29 3.0 366 7&a o] .9 o 490 370 TG 0 T4 e
58 Sandusky Woodville 10-62 225 L .05 0 104 39 8.0 378 131a 17 .3 o 575 420 ol o 7.9 |e
Sk Cttawa Elmore 1.868 315 L .20 Qo 236 72 22 340 531 24 1.8 .1 1186 278 599 : 0 7.7 |e
60 Ottawa Genoa 6-69 350 L .10 0 138 21 7.0, | 381 91 17 il o 285 432 120 .3 1.2 la
61 Cttawa Qak Harbor, 5 mi B B-54 137 TG Ko -——— 544 177 28 246 1831 46 1.8 0 3018 20490 1984 3.9 1.2
A Putnam Ottoville 10-63 450 G L . o ——— e—- ——— FR T e ——— - -— -—— - G.2 -—- IDouble-cased to 1E60°
B Allen Delphos 2-70 | 450 RTGL 9.2 North well rfield
c Auglaize | St. Marys 2-70 ] 270 1. 0 New well field
D Hardin Kenton 11.68 | 358 TGL o]
B Wood Cygnet 10-69 | 170 G L 4.1
F Wood Bloomdale 10-69 | 181 L 1.2
G Wood Bradner 9-68 | 315 L o

A -~ S04 calculated
b -- HpS analyzed, 1369-70
¢ -- Analysis by Chio Department of Health

Water-besring units: R - Relsin River Formation; T - Tymochtee Formation; G - (reenfield Formation; L - Lockport Group

* analysis relevant to this study
from ODNR 1970
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Chemical quality of the ground water

from Schaefer and Walton (1956)

Table 1

punped at the Service Plaza

Calculated carbon dioxide as 002

Phenol alkalinity as CaCog

Total alkalinity as CaCoqg

Total hardness as CaCo3

Carbonate hardness as Ca003

Noncerbonate hardness as CaCo3

Caleium hardness us CaCO3

Caleium as Ca

Magnesium hardness as CaCojy

Magnesium as Mg
Chlorides as Cl
Total iron as Fe
Sulfates as SOLL
Dissolved silica
Corrosion factor
Total sollds
Volatile solids
Fixed solids

pH value

as 5102

Parts per million

East well

33.0

0
2s52.
1622.
252.
1370.
1312.

524.8

310.

89.3

25.

13.

571.

18.
minus 36
2386.
347.
2039,

7.19

11

West we&i

32.0
0
240.
1680.
240.
1440.
142l .
569.6
256.
73.7
37.
1h.
672.
21.
minus 56
2582.
166
2116.
7.17



Table 2
Chemical quality of the ground waters in the srea under investligation

Parts per million

Sample No. 1 2 3 5 6 7 8 9 10 11 13 14 15

Total alkalinity

230 254 292 266 198 228 226 2514 258 222 206 260 350
as CaCo

3

Total hardness

280 372 382 1884 4y 1734 1768 360 1098 3598 582 798 600
as CaCo3 ) .

lww]
|
'Y Carbonate hardness

230 254 292 266 198 228 226 25l 258 222 206 260 350
as CaCo3

Noncarbenate hard-

50 118 90 1318 274 1506 1542 106 840 3376 376 538 250
ness as CaCo

3

Total sollds 340 610 .82 2332 710 2518 2622 L62 1546 Blan 866 1133 820

from Schaelfer and Waltom (1956)



OHIO LIQUID DISPOSAL, INC.
CUSTOMER SAMPLE REPORT

NW# ‘L/IO’,ﬁo pate Recv'D: {0 fz1 8o
CUSTOMER: S?A;NL\ Wtk DATE RUN: lof21f %o
SAMPLE CODE: DISCHARGED TO:
SAMPLE IDENTLFICATION: Q.S8ocn M,Mﬂ Avains ik Raccorm Gwﬂf’vsm{l& £ Se dia
COLOR: _ ¢ Qren Awu W«Q vdor y ol Twg R4, 233
TeEsT REsSULTS
B 717 & PHENOL 0.013 mam @
TOTAL AL or AC ‘ cL \1q e 4
@ 0 Wa,m P S0 1142 M;.,/JZ R
DS ' , | §SO pmlw«'s/ Cw A
(%D 285G BN, /{ J SpGr
ASH ‘ Tt N B : oYy G _(
@ 2o ,««G,Iﬁ o = Cr s Mo G‘f
@( T} 2 M::J { o ~ (e 2 2. 3B
FLASH w cd - LT B0 h
REACTION/POND 5: v In. ©0pg
< Car =R
OTHER TESTS: | I U ¢

Qi gfing Tomep i 10.8°C 1 Dladued 0 ¢ (3 g/l
N = q

REMARKS:

TS a & fe i\o')[ = S L\:glq aS Q;’“{‘{‘Sm‘w ‘1(’{&&/")[(3/
—‘C(N’H»'\(f{ lf'\(’('ﬂ’l

Form 202 ANALYST: @

i
18

D - 13

BOWSER-MORNER
Testing Laboratories, Inc.



OHIO LIQUID DISPOSAL, INC.
CUSTOMER SAMPLE REPORT

Mg L-2-37 - oaTe RECv'D:  o2f2d [8)
CUSTOMER:  Stsmemr—. Raccoon Creak Shring DATE RUN: 2-26-5
Adcl bt !
SAMPLE CODE: Peocvenave Soy e DISCHARGED TO0:
7 J

SAMPLE 1DENTIFICATIONGABurface water .
COLOR: Cﬂ.s.c.\f \+ MFQMAL& 90(?({5_ , S"‘*rvv\c, M‘.\a{ odcn

TesT REsULTS

&) 123 AP PHENDL 0003 mg/1
TOTAL AL or AC ' L) R mg/1

BP)

D) 4o mg/1 - 50 (489 mg/1
oS B 1650 pmhos/cm?’
@_ 2455 mg/1 SpGr |
ASK Total Fe: O 1 mg/1
§ ma1 - " o 4053 wg /1

(1 ma/1 R mgy1
FLASH r?\[}** PTAR Y " cd: s =T mg/1
REACTION/POND 5: " IZn: L o.o03 mg/1
: TOC: NA mg/1
OTHER TESTS: Sampling Temperature: 1.00c Disso‘l.ved Oxygen: 3.0 mg/]
REMARKS :
G5 —
form 202 ANALYST:' BE}

b - 14 BOWSER-MORNER

Testing Laboratories, Inc,



APPENDIX E

AQUIFER PUMPING TEST DATA




AQUTFER PUMPING TEST

LOCATION: North of Clyde, Ohio DATE OF TEST: 12/9/82 TIME: 8:00 AM

BOREHOLE #1 Pumping TOTAL DEPTH 75 ft.

Chemical Waste

CLIENT (NAME): Management LENGTH OF STANDPIPE: 1'10.5"
TECHNICIAN: Richard Hosfeld DISTANCE FROM PUMPING WELL: N/A
TIME AFTER PUMPING PUMPING RATE DEPTH TO WATER DRAWDOWN
STARTED (MINUTES) {GPM) {FROM TOP OF PIPE) (FT)
Interval Actual
0 9:00 AM 0 14.96 0
1 3 11 gpm 22.50 7.54
2 A 22,70 7.74
3 5 | 22.70 7.74
5 7 22,80 7.84
7 9 22.83 7.87
10 11 22.85 7.89
15 I5 22.87 7.91
20 20 22.92 7.96
25 25 22.92 7.96
30 30 22.98 8.02
40 40 22.96 8.00
50 50 23.00 8.04
60 60 55 gallons 23.04 8.08
G55 =11 gpm
75 75 23.08 8.12
100 100 22,96 8.00
160 120 55 gallons 23.04 : 8.08
77557 = 11 gpo

E -1 ~
BOWSER
MORNIER



AQUIFER PUMPING TEST -— CONTINUED

TIME AFTER PUMPING PUMPING RATE DEPTH TO WATER DRAWDOWN
STARTED (MINUTES) (GPM) {FROM TOP OF PIPE) (FT)
Interval Actual
220 180 23.40 8.44
280 255 55 gallons 24,08 9.12
47557 = 11 gpm
340 301 24.63 9.67
400 360 55 gallons 24.96 10.00
T =11 gpm
460 422 24,96 10.00
520 476 24,96 10.00
580 480 0 gpm 17.33 7.63

/mji{#29, Tracks #17 & #18)

BOWSER

MORNER



AQUIFER PUMPING TEST

LOCATION: North of Clyde, Chio DATE OF TEST: 12/9/82 TIME: 8:00 AM
Obser—
BOREHOLE #2 cation TOTAL DEPTH 60 ft.

Chemical Waste

CLIENT (NAME): Management LENGTH OF STANDPIPE: 1'5"
TECHNLCIAN: Richard Hosfeld DISTANCE FROM PUMPING WELL: 24 .73 feet
TIME AFTER PUMPING PUMPING RATE DEPTH TO WATER DRAWDOWN
STARTED (MINUTES) {GPM) (FROM TOP QF PIPE) (FT)
Interval Actual
0 0 14 .47 0
1 2 11 gpm 14.55 0.08
2 3 l4.65 0.18
3 4 14.73 0.26
3 6 14,80 .33
7 8 15.30 3.83
10 11 15.40 0.93
15 15 15.45 0.98
20 20 15.13 0.66
25 25 15.00 0.53
30 30 15.00 0.53
40 40 15.00 0.53
50 50 15.00 0.53
60 60 11 gpm 15.00 0.53
75 75 15,00 0.53
100 100 15.00 0.53
160 123 11 gpm 15.00 0.53
E - 3

(R()\\’ SER
,M()HN:



AQUIFER PUMPING TEST —— CONTINUED

TIME AFTER PUMPING PUMPING RATE DEPTH TO WATER DRAWDOWN

STARTED (MINUTES) {GPM) (FROM TOP OF PIPE) (FT)
Interval Actual

220 181 15.78 1.31
280 257 11 gpm 16.78 2.31
340 304 17.05 2.58
400 360 11 gpm 17.05 2.58
460 420 17.05 2.58
520 475 17.05 2.58
580 481 0 gpm 16,95

/mij(#29, Tracks #19 & #20)

—
BOWSER
(M()RN @



APPENDIX F

STATISTICAL ANALYSIS OF MONITORING WELL DATA




NOTE: The following pages contain the means and standard deviations
of seven constituents. The data was compiled annually for
the period of record available as of October, 1982. All
values, with the exception of pH and phenocls, are in milligrams
per liter {(mg/l). Phenols were not consistently recorded
in mg/l, and for many samples it was uncertain whether the
units were recorded in parts per million (ppm) or parts per
billion (ppb). No effort was made to correct the raw data
before the values were entered into the computer. The
statistical data for phenols, therefore, is incorrect and
is unreliable. Also, many values for parameters were
recorded as "less than" some number. These values were
entered into the computer at a concentration level equal
to the limiting value and, therefore, may suggest the
presence of a greater concentration than actually exists.

BOWSER-MORNER
Testing Laboratories, Inc.
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AANAOR-JASMOE

VARIAELE

FH

ClL.
FHENOL.
IN
SULFATES
TRON
CROMTLM

FH

el
FHENOL
7
SULFATES
TRON
CROMIUH

B
13

b
3
1%
34

36

MEAN STANDARD

DEVTATION

i ren o teon s et s s e e llj F L_ I Las l
7.0172
1730, 0000
G.2044
G 20546
3%, 3150

7,391
4. 0300

Gadras
14171.,4599
O 4448

0., 0000

WELL=1

7.0137
ANOE, 2917
3.74324
0.039%4
1830,92130
0.,8295
0,03G0

0.1741
DLET L LA9D
TG.002%
0.04%54
4%, 3405
1,1909
00,0000

MINTMUH
- VALUE

YE AR 7§ e o

65500
144, 0000
0.0010
L0060
1400, 0000
COLO300
00300

& H000

J 1001,0000
0.0020

0.0040
1744,0000

0L, 0300

00300

YERRZTZP e oo s o

MAXTIUM
VAl LE

77000
G671.0000
L. 0000
11246.0000
2009 .0000
202.06000
0, 0300

7. 36400
PLAOL.OO0G
36,0000

G 2040
LBR7,0600
B 7E00
0.,0300

Vel TANCE

0.0983
1992219.0508
Q. 1978
39616418673
15094868947
13117.,3007

0. 0000

0.0303
A783710.3025
116740
0.0021
2302,0830
1.4133
0.0000



*2u] ‘sanojeloqer] dunsa],
AANJON-3ISH0d

VARIABLE N MEAN ' STANDARD MINIMUM . MAXIMUM VARTANCE
DEVIATION VALUE VALUE

———————————————————————————————————————————— WELLaIN  YEARZ79 =mm———m——mmmmm o s oo o e e

PH. 24 7.+2608 0.3344 4.3800 7.8800 00,1118
CL 22 561.0455 184.0746 141.0000 877.0000 33883.4740
PHENOL 20 ?.8121 29,0213 0.0000 100,0000 842,2351
ZN 24 ¢.0118 ' 0.0187 0.0020 0.0870 . 0.0003
SULFATES 24 1735.2083 344.0121 156,0000 1827.0000 118344.3440
IRON 24 0.2793 0.3057 0.0140 1.4200 0.0734
CROMIUM 24 0.0300 0.0000 0.0300 0.0300 0.0000

e e WELL=1N  YEARZB0Q ——mmm——mm——mmsm o — e e

PH 45 7.1938 0,1799 6.6200 7.8700 0.0324
CL 45 748,3556 164,3924 274,0000 1153.0000 27024,8707
PHENOL 45 2,2350 14,9052 0.0000 100,0000 222,1649
ZN 453 0,0098 0.0094 0.0030 0.0590 0.0001
SULFATES A5 1779.1556 96,3681 1429,0000 1974,0000 9286.8162
IRON 45 0.404% 0.5675 . 0.0500 '3.2800 0.3221
CROMIUM 45 0,0300 0,0000 04,0300 0.,0300 0,0000
et e e WELL=1N  YEAR=BI === ——emmmm e m—moe
PH 31 7.1523 0.1096 6.9000 7.3500 0.0120
CL 31 1588,45146 923,6365 701,0000 4810,0000 §53104,3892
PHENOL 31 0,0017 0.,0020 0,0010 0.0100 0,0000
ZN - 30 0,0114 0.,0106 0,0040 0,0530 . 0,0001
SULFATES 31 “1726.9032 277.9364 294.0000 2120.0000 77248,46237
IRON 30 1,7027 2,5168 0.3500 9.,4200 643343
CROMIUM 30 040290 0.,0071 0.0200 0.0600 0.0001
———————————————————————————————————————————— WELL®IN  YEARSB2 —=—m=m——mm e m e e m
PH _ 15 7.1907 0.3232 6.7000 8,2100 . 0.1045
cL 15 1539.5333 SB0.6445 443.0000 2720,0000 - 337150.4095
FHENOL 15 0.0100 0,0000 0.0100 0.0100 0.0000
ZN 15 0.0542 0.0607 0.0030 0.2200 - 0,0037
SULFATES 15 167042000 379.5419 320,0000 1910,0000 144052,0286
IRON 15 1.5873 2.2903 0.1300 7.7600 . 5.2454
CROMIUM 13 0.0267 0,0082 0.0100 0,0400 0.0001



*ouj ‘sani0jeloqer] 3unsay

dANYON-JISA08

VARIABLE N HEAN STANDARD MINIMUM HAX IMUM VARIANCE
DEVIATION VALUE VALUE
————————————————————————————————————————————— WELL=2  YEAR=77 —=m—mmeme—— o m— s i o
PH 40 7.1132 0,3495 4.,6000 8.,4100 0,1221
CL 11 183.5455 38,3832 143,0000 280,0000 1473.,2727
PHENOL 3 0.0073 0.0046 0.0020 0.0100 0.0000
Zn a1 0.2592 0.3434 0,0040 2.1000 0,1320
SULFATES 12 1854 ,5833 74,0006 1728,0000 2017.0000 5474.0833
IRON 40 2.0357 2,0734 0.,0200 9. 6500 4,2991
CROMIUM 41 0.0296 0.0072 0.0200 0.0700 0.,0001
————————————————————————————————————————————— WELL®2  YEARS7B mme——— o osmm o o o s e e
PH 49 7.3216 0.1574 6,9100 7.6700 0.0248
cL 22 224.,40818 31.0213 183,0000 305.0000 942,3225
PHENOL e 0.0064 0.0081 0.0010 0.0220 0.0001
N A9 0.1966 0.4687 0.0050 2,2300 0.,2197
SULFATES 22 1871.0000 48,0506 1769.0000 1973.0000 " 2308.8571
IRON 49 1,2172 0.8710 0.0220 4.4700 0.7587
CROMIUM 49 0.0431 0.0570 0.0200 0.4000 0.0032
o e e e WELLS2  YEARS7Z9P —mmmmm o o oot o e
PH 50 7.2934 0.2470 6.4900 7.8800 0,0610
cL 48 226.2917 49,1711 63,0000 430.0000 4784,6365
PHENOL 31 3.7279 17,8942 0.0010 100,0000 320,2741
ZN 50 0,0234 0.0446 0,0040 0.3250 0.0020
SULFATES 49 1846,9796 58,6567 1699,0000 1962,0000 3440,6037
IRON 49 1.6509 1,1246 0.0800 5.0200 1.2648
.CROMIUM 50 0,0304 0.0028 040300 0.0500 0.0000
————————————————————————————————————————————— WELL=2  YEAR=BO ——=m——mm i m o e e e
PH a8 7.2496 0.1144 6.8200 7.4300 0.0131
cL 48 202.8750 32,4494 100,0000 - 277.0000 1052,9628
PHENOL 46 2.1904 14,7418 0.0010 100,0000 217.3193
N 48 0.0376 0.0269 0.0100 0.1200 0.0007
SULFATES 48 1867.46042 75,9444 1520.0000 2063.0000 5770.5847
IRON 48 1.,5200 1,3059 0,1360 5.3000 1.7055
CROMIUM 48 0.0300 0.0000 0.0300 0,0300 0.0000



*ou] ‘soniojeloger] 3usa]

JIANJON-JISAOE

UARTABLE

STANDARD
DEVIATION

————————————————————————————————————————————— WELL=2

SULFATES
IRON
CROMIUM

FH

CL
PHENOL
N
SULFATES
IRON

CROMIUM

7.1807
383.44667
0.0010
0.0703
18467.9333
1.84664
0.,0243

7.3131
352.46875
0.0100
0.1302
1869.3125
1,3294
0.0212

0,1327
222.4%562
0.0000
0.,0444
23,4305
0.92471
0.0085

0.0000
041742
115.5720
0.4234
0.0034

MINIMUM
VALUE

MAXTHUM
VALUE

VARIANCE

e T

4492000
250.0000
0.0010
0.00%90
1820.0000
0.4700
0.0100

744000

1130.0000°

0.0010Q

0.1870 -

1210,0000
3.2500
0.0400

0.0176
4957646667
0.0000
0.0022

4046 .9238
0.8946%9
0.0001

YEARSB2 ————m e e e e e

7.1800
245,0000
0.0100
0.0200
1750.0000
0.9000
0.0200

7.4800
1300.0000
0.0100
0.5700
2290.,0000
2.4200
0.0300

0.0073
64712.,6292
0.0000
"0,0303

'13356.8958

0.1794
0.0000



*Ju] ‘seniojeloqer] BunSa]

dANJAON-JESM0d

VARTABLE

FH

IoL.
FHENDL
N
SULFATES
IRON
CROMIUM

FH

Cl.
FHENOL
ZN
HULFATES
IRON
CROMTUM.

FH o

CL
FHENOL.
ZN
SULFATES
TRON

CROMIUM

30

20

5
20
34
34

e
25

24

20
Jagtis
29
L 1ot

favd

ME AN

10,0080
24,0000
G050
747,3333
92,1800
Q.0420

9.4832
L&7.2500
01124
87270
1423.8000
H.4014
00276

R
128.7917
0.0922

1390.,0909
00633
0.0300

STHNDARD

DEVIATION

WELL=3 YEAR=Z74
O 6290
12.7279
38H.5027
202.8278
0.0110

WELL=3 YEAR=7E
(VRN AT1
245 .7612
O0V2073
&4
14804680
1.18507
0.008%5

WEL L =3 YEAR=T7?
O.4611
131.2982
0.1703
£86.7334
0.0604
0.0000

MINTMUM
VALUE

?.2300
75,0000
0.0250
2992.0000
0.0400
0.0300

7.0700
20,0000
0.0010
0.,0240
1114,0000
0. 0300
0.0200

774600
17,0000
0.0040
1244.0000
0.0050
00300

HAX IMUM
VALUE

107000
23,0000
0.02%0
PEL . 0000
45%.0000
0.0500

101000
1201,0000
0.4800
18.6000
1523.,.0000
&H 9700
0.0700

?.6200
484,0000
05400
17227, 0000
O 2900
O, 0300

VAR1ANCE

03957
142,0000

150934, 3333
411392.1203
¢.0001

0.4303
GO39 I E2BY
0,0430
42,8252
21924,2737
1.3241
0.0001

02126
17239.2156
0.02%0
7873.46104
0.0043
0.0000



*ou] ‘sauojeloqer] Bulysay

JANJON-dISM08

CROMIUM

VARIABLE N MEAN STANDARD HINIHUM MAXIMUM VARIANCE
DEVIATION VALUE VALUE
———————————————————————————————————————————— WELL=3 A YEARS7?B ————m—— e — e e — e e
PH 47 7.A4253 0.3681 7.0200 9.5400 0.1355
cL 22 21,1000 14,1816 7.0000 44.0000 201,1190
PHENOL 4 0.0045 0.0040 00,0010 0.0100 0.0000
ZN 47 0,0558 0.,0972 0.0090 0.4570 0.0095
SULFATES 22 250,0000 421,4535 47,0000 14623,0000 177791.7143
IRON 44 0.2433 0.3403 0.0200 1,7800 0.1158
CROMIUM 47 0.0300 0.,0000 0.,0300 0.0300 0,0000
———————————————————————————————————————————— WELLS3 A  YEAR®7G mr——r——emm e e e e
PH 49 74 424% 0.20848 4.3800 8.3200 c.0811
cL 49 43,4531 153.9473 7.0000 1095.0000 23499.7730
PHENOL 31 3,7578 17.8925 0.0020 100.0000 320,1425
ZN 49 0.0311 0.0405 0.0030 0.2800 0,0016
SULFATES 48 141.04625 43,8490 59,0000 388.0000 4079.2513
IRON 49 0.71564 0.9599 00,0200 ‘22,7300 0.9214
CROMIUM 49 0.0300 0.0000 0.0300 0.0300 0.0000
———————————————————————————————————————————— WELL=3A  YEAR274 —————mr s e e e
PH 37 7.408%9 00,2398 7.0200 B8.0000 . 0,0575
cL 9 ?.6111 8.1078 1.0000 20,0000 65,7361
PHENOL 0 . . . . .
IN . 13 0.0692 0.0404 00,0200 0.1550 0.0016
SULFATES 10 83.4000 . 24,7445 44,0000 121.0000 613,3778
IRON 33 0.6176 1.1124 0.0200 5.6000 . 1,2375_
CROMIUM 34 0.0378 0.0114 0.0200 0.0500 6.,0001
———————————————————————————————————————————— WELL=3 & YEARST7 mm——mmeeme e m e e i m e
PH g {:] 7.1882 0.2437 64,7000 8.1500 0.0594
CcL 10 68600 2,2677 3,0000 2,0000 5.1427
PHENODL 2 0.0100 0.,0000 00,0100 0,0100 0.0000
ZN _ 38 0.0335 6.0194 0.0070 0,09460 0,0004
SULFATES 10 1208000 32,4481 86.0000 202,0000 1054.1778 .
IRON e €] 0.1415 0.1714 0.,0200 0.,7580 0.0294
- 0.,0284 . Q.0031 0.0250 0.0400 0.,0000



*ou] ‘sanojeloges] 3uNsa],

JANJON-JISA0d

VARIABLE

PH
CL

PHENOL
ZN
SULFATES
IRON
CROMIUM

FPH

CL
PHENOL
ZN
SULFATES
IRON
CROMIUM

PH

CL
PHENOL
IN
SULFATES
IRON
CROMIUM

MEAN

7.30848
13.4400
2,0995
0.0117
132,7600
0.0737
0.0300

72945
18.1818
0.0010
0.0154
1346.6364
0.7627
0.02%91

7.2583
11,7833
0.0100
0.0340

148.3333
1.0317

0.,0217

STANDARD
DEVIATION

0.1313
12,5229
14.4314

0.0120
44,1013

0.1115

0.0000

0.1621
?.3789
0.0000
0.0114
46,4549
1.1535
0.,0030

0.1007
44,3037
0.0000
0.0472
44,7062
0.09220
0.0041

MINIMUM
VALUE

MAXIMUN
VALUE

VARIANCE

YEAR=80 =————m—mmmm e m e m e e e

69600
8.0000
0.0010
0.0030
45.0000
0.0300
0.0300

7.+9700
2%2.0000
100.,0000
0.0300
274,0000
0.,4200
0.0300

0.0172
1546.8229
208.2458

0.0001

1944.,92208

0.0124

0.0000

YEAR%B] ~——m——mm—m e

7+1100
5.0000
0.0010
0.0030
12.0000
0.0300

0.0200°

7.4300
42,0000
0.0010
0.03%20
210.0000
4,1200
0.0300

0.0263
87.9636
0.0000
0.0001
2158.0545
1.3305
0.0000

YEARBED = m e o e ot o e e

7.1700
6.0000
0.010¢
0.0100
78.0000
0.1200
0.0200

74500
18.0000

0.0100

0.1300
220.0000
1.6300
0.0300

0.0101.
18,5217
0.0000
0.0022
2181.4647
0.,3505
0.0000



*2ou] ‘seriojeloger] Junsa]

JANJOW-JESMOL

VARIABLE

Ty e e e ok e . i A i A (k. S (o o S o o M i VY VMR B PRMY A P e e o mfe e e VPSS o) P e

PH
CL
PHENOL
IN

BULFATES

IRON
CROMIUM

IN

SULFATES

IRON
CROMIUM

. " T T Y PT84 B B - e g it Mk S Tk TP (30 oy e o e S . bk bk PO 5084 e S

PH

CL
PHENOL
ZN
SULFATE
IRON
CROMIUM

\ o e s B v o o MRS B Y TP Y o i o e el Ak AL Y ST U S M o MM I VY TN T e e e ek Pk S S s

PH
cL
PHENOL
ZN
SUL.FATE
IRON ™
CROMIUM

8

s

7.1116
970.34600
5.,3035
0.01328
168646400
0.7189%
0.,031%9

7.0749
105.7538
1.4524
¢.008%
1473.5538
0.05%4
0.02946

7.0843

276.5714

0.,0011
0,0220
1491.761°9
0.1488
0.0283

7.1482
435,0588
0.0100
0.0211
1519.7647
0.1074
0.0212

STANDARD
DEVIATION

0.2093
"531.1973
21,7260
0.0322
230.9661
00,4090
0.0018

0.1032
149.4828
12.8020
0.0064
130.3121
© 0.0577
0.0033

0.1275
261,8330
00,0004
0.03084
57.15310
0.18B83
0.0038

0.1310
245.0810
0.0000
0.0145
19,9985
0.0434
0.0033

WELL=3 N

WELL=ZN

MINIMUM
VALUE

MHAXTHUM
VALUE

VARIANCE

YEARR?9 —mmmmmmm s m o oo e

64,3100
28,0000
0.,0020
0.0030
1437.0000
0.,0300
0.0300

7.4200
1848,0000
100.0000
0.1620

2459.0000 -

2.9500
0.0370

0.0438

282170.,5900

472.0174
0.0010
53345.,3233
0.370%9

0. 0000

YEARSBO mmmmmmm e o o i e

467800
52.0000
0.0010
¢.0030
1206,0000
0.,0300
0.0030

7.3400
235.,0000
100.,0000

0.0270

2061.,0000

0,3100

0.0300

0.0104
22345.,0947
163.8920
0.0000
146981.2510
0.0033
0.0000

YEARZB] —————mmmmmmm e m e —

&.8300
84.0000
0.0010
0.0030
1380.0000
0.,030¢
0.0200

7.3500
1230.,0000
0.0040
0.1940
1652.0000
0.4400
0.0300

. -0.0143
468556.4948
0.0000
0.0009
32466.2344
0.,0355
0.0000

YEARSBD o mm o oo m o m e it m e e e

6.74600
330.0000
0.0100
0.0080
1490.,00600
0.0300
0.0200

7.3800
1380.0000
0.0100
0.,0700

1570,0000

0.,2200
0,0300

0.0172
4006464.4838
0.0000
0.0002
399.9412
0,0019
0.0000



*ou] ‘sanojeloqer] durysay,

01l-4

JANAON-AISA08

VARIABLE N

MEAN

FH 11
CL 2
FHENOL, 0
ZN 0
SULFATES P
TRON O
CriJMIUM v

FH 36
CL 10
FHENOL. 0
N O
SULLFATES 12
THON 0

CROMIUM 0 '

FH 51
Gl 1%
FHENOL 0
IN 16
SULFATES 12
IRON 39
CROMIUM 57

FH 3y
CL 11
FHENDL 2
ZN 14
SULFATES 11
TRON 40
CROMIUM 40

792545
775000

*

141%,5000

T 7704
33,0000

+

17734,3333

7.5147
F1.4E5000
J.45%4
G52 333
Q. 7713

7.3892
32,0907

0.0100

3.9606

1927.18148

0.8503
G 0285

STANDARD HINIMUH
DEVIATION VALUE

WELL=4  YEAR=74 ~—m=m————e

0.1128 77000
60,1041 35,0000

+ ]

* L]
31464620 1397.0000

* +

* +

- WELL =4 YL FRm 78 v o s e

0, 3770 b 6900
D QPY0 28,0000

+ *

LA, 24349 1547 .0000

L} +

WELL =4 YE AR 7 f oo m e e e mm mom b i

0.,3627 6+ 2000
H.3172 27,0000
11539 17000
183, 5599 1317,0000
O, a4%Y7 0,0400
O.0L32 0.00%50

MELL=4  YEARSZ P momrms e

0.3019 647900
PeA037 260000
0.0000 0.0100
13952 1.44600
154 ,4389 1573, 0000
05674 0.0600
0.0030 0. 0250

MAXIMUM
VALUE

VARIANCE

3.,1000 0.0127
120,0000 3612,30Q0

+ +

1842.0000 29012.350060

B.5200 O.1421
44,0000 24,0000

' , '
. [

19397 ,0000 15436, 4242
. ]

-

8.2400 Q. 131%
43,0000 a2z

-

i

6.5000 1.3314
1995,0000 334684.8780
1.8200 0.2114
0. 0500 0.,0002

2700 0,0212
&0, 0000 §7.4909
00100 00000
20867.,G000 13615 .39634
1.9500 Q3220
0.04a00 0.0000



TT-4

*ou] ‘sariojeloqer] BUIiSs
AANYON-JISA09

VARIAELE

FH

CL
FHENOL -
4N
SULFATES
1TRON

CROMEIUM

FH

L.
FHENOL.
IN
SULFATES
TRON

CROMIUM

MEAN

7.5294
22,4783
0.0130
1244376

19G7, 0909

O.8110
O026%

/7008
34,4800
O.5610
Lawe . 7727
03293

0. 0434 -

STANDARD
DEVIATION

CWELL=4 YEAR=Z -

0.2108
946430
0.0174
A97, 4972
5%, 7494
0,4712
0, 0051

WELL =4 YEAR=T7Y

Q. 1770
10165k
Q9243

92:1422
G.5064
00480

HINIMUH
VALUE

7.1300
22,0000
0.0010
1.5400
18468.0000
0.1400
0.0200

742700
8,0000
0.0010

1538.,0000
0.0300
0.0300

HAXINMUN
VALUE

9700
65,0000
00,0430
20%5.,0000
2102,0000
1,5400

0, 0400

. 0700
L0 ..0000
200000

2021,0000
L2400
O.3700

VARIANCE

0.0444
?2.9981
0.0003
2A7505.9124
3107.9913
02220
0.0000

0,0314
103,343
CELL
BAYO . 1840
0.0939
0,0046



>ou] 'setiojeroger] Junsay

[4N i

SANAON-JHUSHOH

VARIABLE

Bty a4t o o o o e i e P o P B St M YR TP Y e AL L PEDY P O N M M 1 T e e e i R ST e i i 3

PH

CL
PHENOL
ZN
BULFATES
IRON

CROMIUM

PH

CL
PHENOL
ZN
SULFATES
IRON
CROMIUM

ot e A B e - kY PR Py e b b Sl e e il ol S S S S B ) S T Y PP o o e e o

PH

CL
PHENOL
ZN
SULFATES
IRON
CROMIUN

FH

CL
PHENOL
ZN
SULFATES
IRON
CROMIUM

&.7648
4467 .4000
5.3013
0.,0075
488.68000¢
0.2381
0.0300

6.7974
&07.92000
2.0998
0.0080
440.5600
0.3471
0,0300

6.7080
482.,7400
0.0011
0.0337
?09.46600
. 0,9500
0.,0269

bl b

7.:.3109
63,0313
0.0100
0,0381
1916.4063
0.3150
0.02164

STANDARD
DEVIATION

0,2451
.181.6409
21,7265
0.0072
201.5757
0.2141
0.,0000

0.1210
144,54674
14,4314
0.0067
228.2087
0,4532
0,0000

0.1402
260.0024
0.00046
0.,1402
403.0432
0.8239
0.0047

0.1335
83.9134
0.0000
0.0574
101.9194
0.2554
0.0051

WELL=4N YEAR=7%

WELL=4N YEAR=B8C

WELL=4H YEAR=81

WELL=4)  YEAR=B2

HINIHUM
VALUE

6+2100
42,0000
00,0020
0.0030
354,0000
0.0300
0.,0300

46.37200
337.0000
0.0010

0.0030 .

193.,0000
0.0300
0.0300

4.4200
76,0000
0.0010
0.0010
348.,0000
0.0400
0.0200

7.0100
21,0000
0.0100
0.0100
1740.0000
0.0400
0.0100

MAXTHUM
"vaALUE

7.48Q0
803.0000
100.,0000
0.0280
137¢.0000
00,7410
0.0300

7.0500,
1044.0000
100.0000
0,0300
1513.0000
3,3500

0.0300

7.2000
. B00.0000
0.0050
1.0000
1884.0000
2.7400
0.0300

7.6900
510.0000
0.0100
0.2600
2340,0000
1.,3200

0.,0300

VARIANCE

0.0401
32993.4167
472.0418
0.0001
404632,7300
0.0458
0.0000

0.0144
20B9%.7245
208,2643
0.0000
52079.2310
00,2054

T 0.0000

o — i e T ST S i o Y o e Al B P el it BT W B

0.01%96
67401.2574
0.0000
0.0197
34636461.0453
0.46821
0.0000

0.0178
7041.4504
0.0000
0.0033
10387.6038
0.0652
0.0000



*ou] ‘sanojeioqer] Junsay

ET—-d

AINACH-JESA09

VARIABLE

MEAN

STANDARD MINIMUH
DEVIATION VALUE

MAXIMUM
VAL UE

VARIANCE

e WELL=S  YEARS74 ———m————————————————e e

PH

CL
PHENOL
ZN
SULFATES
IRON
CROMIUNM

79250
50.0000

+

1437.8000

0.2511 7.3000

33,9932 33.0000
+ . '

727.8473 150.0000

+ *

* L

8.2000
110.0000

+

18%92.0000

0.0630
1128,5000

*

929761.7000

e e e WELL=S YEARR7S smemmmmmmm o m o e

FH

CL
PHENOL
ZN
SULFATES
TRON
CROMIUM

7.2968
33.8182

1515.4167

7.8800
43,0000

1817.0000

0.,0693
134.1634

4

239997.5379

————————————————————————————————————————————— WELL=S  YEAR®76 ———mmm—mmm ot e

PH
CL
PHENOL

ZN
SULFATES
IRON
CROMIUM

72162
42,4167
0.2829
1794.46667
2.9047
0.0383

79000
&£6,0000

+
0.9600
1887.0000
7.4000
0.1000

0.0977
179.9015
L]
0.0561
8082,787%
2.9327
0,0003

————————————————————————————————————————————— WELL=S  YEARST? ———emmmm—mm s

SULFATESB
IRON

CROMIUM

44
11

43
11
40

44

7.1480
50,6364
0,0100
Q0.1661
1746.5455
2,06050
0.0285

00,2633 64,6700
11,4487 1.,0000
489.8754 6%.0000
0.3125 _ 4+1400
13,4127 25.0000
, L]

0.2349 0.0900
89.9043 1569.0000
1.7125 1.1700
0.0159 0.0100
0.1689 &+64500
23,2543 29.0000
0.0000 0.0100
0.1264 0.0210
?0.46337 15688,0000
0.4058 0.74600
0.0023 0.,0250

7.8200
28,0000
0.0100
0.4880
1840.0000
3.4800
00,0300

0.0Q357
H40,.8545
0.0000
0.0140
8214.4727
0.1647
0.0000



*ou] ‘sapiojeloqer] Bunsay,

Y1-4

JdINJON-JISM0d

VARIAEBLE

e e v e et ek o e o e Aok S AL S LTS SO S . S P P e o o e Bk TR Y P e . e e e e e

SULFATES
IRON
CROMIUM

o Y T T o T P o ey e e e BB e D RS D SO P . e Py e i B M S TR P P WY e e e e e i

PH

CcL
PHENOL
N
SULFATES
IRON
CROMIUM

i . O T T P M M S 0 Y PR S T S PP U TP P P b ik oyl e o e e e Wk AL, PR P L WA fie St

PH

CL
FHENOL.
ZN
SULFATES
IRON
CROMIUN

SULFATES
IRON
CROMIUM

7+2177
&3.5217
0.0117
0.1641
1837.,9545
1.96504
Q.0285

742296
55.2449
3.5477
0.08543
1774.3061
1.8202
0.0300

7.0872
47,1200
2.,0993
0.0530
1841,04600

2,0326°

0.,0300

7.1109
48,7059
0.0011
6.0478
17806.,0882
2.6327

0.0276

STANDARD
DEVIATION

0.1342
27.84692
0.0172
0.2974
189.6304
0.6276
0.0048

0.,2142
32,6200
172.6272

0.2882
?4.9748

O0.46642

0.0000

0.09230
10.4874
14.4314

0,1190
47,4279

1.2233

0.0000

0.0044

WELL=5

WELL=5

WELL=5

MINIMUM
VALUE

HAXIMUM
VALUE

VARIANCE

YEARS78 ———— e m e e e

6.46500
29,0000
0.0010
0.0270
17046.0000
0.1800
0.0200

7+3400
156.0000
0.0500
1,4700
2679.0000
3.8700
0,0300

0.0238
892.1700
0.0004
0.08%6
I5952.6778
0.39239
0.0000

YEARS?9 ————m i o e e

&+3400
18.0000
0.0020
0.,0030
1413,0000
" 0.0400
0,0300

747700
221,0000
100.0000

1.7200

1933,0000

3.2000

10,0300

€.045%
10464.0638
310.7187
0.0831
9020.5%18
0.4412
0.0000

YEARSBO ———=——mm e e o e et

&.7400
30.0000
0.,0010
0.,0090
1651.,0000
0.,0400
0.0300

7.2800
47,0000
100.0000
0.8400
1948.0000
?.1500
0.0300

0.,0086
109.9853
208.266%5

0.0142

2249 ,4045

1.4965

0.0000"

YEARSBL = e omm e e e e e

6.9500
31,0000
0.0010
0,0110
629,0000
0.1900

. 0.0200

7.3300
?0.0000
0.0030
0.15350
1924.0000
3.4400

0.0300

0,0081
191,4854
0.0000
0.0014
48582,5071
0444671
0.0000



*ou] ‘sanojeloqer] 3unsay,

CTI-4

JANJON-JASAOL

VARIABLE M
PH 16
cL 1s
PHENOL 146
IN 16
SULFATES 14
IRON 14

16

CROHIUM

7.2306
43.0000
0.0100
0.0974
1809.1250
2.6987

0.0219

STANDARD
DEVIATION

0.07%0
6.1319
0.0000
0.1155
63.5840
0.89244

0.0046

WELL=S5

MINIHUM
VALUE

MAXTHUM
VALUE

VARIANCE

B

7.1000
33,0000
0.0100
0.0100
1700.0000
1.5000

0.0100

74+4500
51,0000
0.0100
0.4500
192460,0000
5.9100
00,0300

0.00%78
37.46000
0.0000
0.0133
A4043.,1833
0.8039
0.0000



*ouj ‘sapojeioqes] Juigsa]

91-4

JIANJON-JASA04

VARIABLE N MEAN
PH 32 8.0478
CL 5 434,B000
PHENOL 0 .

ZN 13 2,5085
SULFATES 7 1242,8571
IRON 30 0.4344
CROMIUM 30 - 10,0342
PH 38 8.0487
cL 10 557.3000
PHENOL 4 0,0100
IN 38 2.0393
SULFATES 10 1790.3000
IRON 38 0.2201
CROMIUM 38 0,0287
PH 49 8.1486
CcL 24 494 ,80B0
PHENOL 2 0.1905
ZN 19 1,7953
SULFATES 25 1804 ,3200
IRON 49 0,2947
CROMIUM 49 0.,0247
PH 25 80600
CL 25 667 . 4400
PHENOL 9 0.6751
ZN 0 .
SULFATES 24 1649.3750
IRON 25 0.1138

25

CROMIUN

0.0300

STANDARD

_ DEVIATION

00,3954
244.1848
1.67%92
746.9753
0.5389
0.0108

0.,3793
37.5472
0.0000
1.0430
59.3147
0.2138
0.0035

0.4546
210.5981
0.,2680
2:1777
60,9450
0.3010
0.0047

0.2186
381.46381
0.9937
384.6178
0.046463
0.0000

WELL=6& YEAR=74

YEAR=77

WELL=6

YEAR=78

WELL=&

WELL=64 YEAR=7?

MINIMUM
VALUE

7+4200
1.0000
L]
0.5500
77,0000
0.0200
0.0200

72500
491 .0000
0.0100
0.0320
16468.0000
0.0200
0.0250

4.,4500
0.0070
0.0010
0.0250
1671,0000
0.0300
0.,0200

7 . 6000
?1.,0000
0.0020
529.0000
0.0200
0.0300

HAX IMUN
VALUE

?.1200
587.0000

2.0100
1853.0000
2.,6300
0.0500

8.7300
627 .0000
0.,0100
4,6200
187%.0000
0.8300
0.0440

%.1800
642,0000
0.3800
?.,5800
2000,0000

1.4500 -

00,0300

8.6300
18465.0000
2.0000
239%9.0000
0.3100
0.0300

VARIANCE

T o (B e a4 S S . e o e e s S T W e e o i

0.,1563
8396246 .+2000

2.8198
S557972.1429
0.29035
0.0001

0.1438
140%.780%9
0.0000
1.0878
3518.2333
0.0457
0.0000

C0.2067
44351 .,5444
0.0718
4,7424
3716.7267
0.09046
0.,0000

T 0.0478
145447.46733
0.7875

149473.2880
0.0044
. 0000



*ou] ‘seniojeloger] 3unysay

LT-4

JANJON-YASH0H

VARIABLE

"'.".1

CL
FHENOL,
IN
GULFATES
TRON
CrROMIUN

FH

Cl.
FHENDL,
ZN
SULFATES
TRON
CROMIUM

FH

Cl.

FHENOL

ZHN
SULFATES
1RON
CRUmMIUM

F'H

(L
FHENUL,
n
SULFATES
FRON
LROMLUM

k¥4

Q@

0
13
10
A%
S

Xt}
10
2
A4
10
34
34

47
X
b
44
23
4%

44

49
4
31
4%
44
44
49

HEAN

7oA3G1
34,4444
01786
278,7000
0.6446
0.037%

7 A074
0, B000
00100
00783
106.4000
0.2452
Q.0288

744711
65,7391
0.0013
0.1487
1660445
0. 2698
0. 0274

ZeoGay
49,2051
J.5323
Q0204
117.1875
0.9274
0.0300

- ML l=mbA

T WELL=AA

STANDARD
DEVIATION

WELL=4A

0. 2303
1% 5251
+
0.3123
EECPR LR
0. 3280
0.,0111

Q2474
La,4741
0, 0000
L0 N5
2841483
0.38614
0.Q022

WELL=6A

0, 2492
18,4273
0,0008
0. 3502
D96 HLTE
0., 4501
0. 0042

O 3208
Al 1960
17927y

TEARE &

YEAR=ZO -~

YEAR=T7Y

HINIMUM
VALUE

71000
5.0000
0.0200
45,0000
0.,0200
0.0200

70200
24,0000
0.0100
0. 0050
48,0000
00200
0.02%0

!

7.04600
10,0000
G.00L0
0., 0050
S7. 0000
0. 0300
0.0200

& 1700
10,0000
0,000
0.0030
44,0000
Q.0300
0.0300

HAXIHUM
VALUE

723200
50,0000
1.,1700
187 . 0000
F.02200

0, 0500

79000
200000
Q.0100
1.94600
146 .0000
1.8400
0, 0500

VARIANCE

0.0530
244.012708

+
0.0%7%
I19404.2353
0.46088
0.0001

Ylﬁh‘:-/’/ et e e sne ek 4R P 400 e S e s i ARL s 40 R S8 4 o S A B ARV S S e e A e

00,0614
A31.8383
0.0000
0.0604
BO7 . 46000
0.1307
0.0000

B3.0100
&05.0000
0.0050
1.5600
1518.0000
1.73500
Q0300

t.35100
218, 0000
100.,0000

01010
a474,0000

5.0000

0.0300

0.,0621
14025, 0198
0.0000
0.1283
B791B 7, P24
0.2026

0. 0000

01040
973, 10848
321.,4081

0. 0004

2627.0918
1.5199
0.0000



81-4

-ou] ‘senojeloger] Bunsa]
HANJON-JHESMOd

VARIABLE

b
(
!

1

L.
CHENL.
z
SULFATES
IRON
CROMIUM

FH

cL
FHENOL
ZN-
SULFATES
TRON
CROMIUM

- WELL=AA

remmn WELLEOA

[l &

v R

203.05000

HE SIS

STANDARD
DEVIATION

Qo171
17,6099
14,4314

0.0024
P 1757
162474

0.0000

0.049%
+

0. 00208

0.0021

44,5477

O.la%/

Q.,0000

YEAK=BO -~

YEAR=G1

HINIHUNM
VALUE

L AB100

15,0000
0.Q010
0.,0030

39,0000
0.0300
¢, 0300

724600
#4.0000
0.0040
0.0030

172.0000

0, 0300
00,0300

MAXTHUH VARIANCE
VALUE
78300 00294
100,0000 31719345
100.0000 20824659
0.01L30 0.0000
&30.0000 PE35.8188
115, 0000 263.9793
0.0300 0.0000
723300 0.0024
84,0000 .
0.0050 0.0000
0.0060 0.0000
255,0000 1984, 35000
02700 0,0284

0. 0300 0.0000



*ou] ‘sariojeloqer] Bunsa],

614

AANJON-JASAO8

VARIABLE N MEAN

PH 25 7.4784
CL 29 1180.0800
PHENOL 23 92573
N 25 0.0088
SULFATES 25 1807.14600
IRON 23 0.0760
CROMIUH 23 0.0300
FPH 50 72274
CL 50 11462.8800
FHENOL 44 2.,1935
ZN 50 0.0055
SULFATES 50 1832.5400
IRON S0 0.04606
CROMIUM 50 0.0300
PH 34 7.28606
(8 34 1344.24647
PHENOL 34 0.0023
ZN 33 0.0142
SULFATES 34 1822,0588
JTRON 33 0.,0588
CROMIUM 33 Q. 0279
PH 17 742994
cL iz 1431.,176%
PHENOL 17 Q.0100
ZN 17 0.0245
BULFATES 17 1823.8824
IRON 17 0.1018

CROMIUM

0.0241

STANDARD

DEVIATION
WELL=4 N

0.3452
148.3158
21.7366

0.0086

74,0139
0.0887
0.0000

0.0944
103.3837

14,7413

0,0040
61,0933
0.0554

-..0:0000

¢.1311
212,6731
¢.0081
0.0157
33,1077
0.0465
0.0048

0.1641
148.5184

0.0000 -

0.0103
53.9524
0.0265
0.0071

YEAR=79

WELL=6-N YEAR=80

WELL=4N

WELL=6N  YEAR=B2

MINIMUM
VALLE

6.3800
744.0000
0.0030
0.0030
14600.0000
0.0300
0.0300

69700
872.¢000
0.0010
0.0010
1518.0000

0.0300

0.0300

YEAR=B1 -~

7.0400
1048.0000
0.0010
0.0010
17460,0000
0.0300
0.0200

741300
1090.0000
0.0100
0.0100
1770.0000
0.0700
0.0100

MAXIMUH
VALUE

8.14600
1478,0000
100.,0000
06,0350
1968.,0000
0.4000
0.0300

7.5800
14846.,0000

100.,0000 -

0.0250
1244.0000
00,3300
0.0300

7.7000
1840.0000
0.0480
00,0870
1207.0000
0,2500
0.0400

7.8000
1740.0000
0.0100
0.0500
1280.0000
0.1600
0.0400

VARIANCE

e Pl e e e e ke A s A N S ot {

0.1192
21997.5767
472.4802
0.0001
5478.0547
0.0079
0.0000

0.0087
104668.,18%4
217.3054
0.0000
3732.4147
0.0031
0.0000

0.0172
45230.6854
0.0001
0.0002
1094.1174
0.,0022
0.0000

0.024%
28398.5294
* 000000 :

0.0001

2910.8403

0.0007

0.0001



*2u] ‘seniojeloqer] Bunso ]

0¢-4d

JANJONW-JISKROd

VARIABLE

PH

CL
FHENDL
ZN
SULFATES
TRON
CROMIUM

PH

CL
PHENOL
IN
SULFATES
IRON
CROMIUM

A P ot Y PN A e At ST AT Y S T T S P Y S TTY FTYS . e ol g Sy ok Al e M i A U A AR Rl . LA S S B

FHENOL
ZN
SULFATES
IRON
CROMIUM

7.7800
5146.0000

’

1698.0000
0.0500
¢.0500

7.2848
L 209.4000
3.2569
0.0045
1835.6000
0.,1345
0.03Q0

7.2732
?23.64600
2.0975
0.0063
1772.7800Q
0.1761
0.0300

STANDARD
DEVIATION

L T B

0.2575
80,1613
21,7367

0.0022
Bl.65146

0.1536

0.0000

0.0934
57.+6140
14,4317

0.0045

119.8190

0.1247

0.0000

WEL.L.=7

WELL=7

WELL=7

MINIMUM
VALUE

MAXIMUM
VALUE

VARIANCE

YEARET7& ——mmm o e omooim cm m m m  m  rm mmmm m

7.9800
516.0000

+

1498.,0000
0,0500
0.0500

R

6.2700
109.,0000
0.0020
0.,0030
1537.0000
Q.0300
0.0300

YEARSBO ————mmmmmmmmmmmm o mm o s

7.0200
55.0000
0.0010
0.0030
1464.0000
0.0300

0.0300

7.9800
$516.0000

.

14698.0000
0.0500
0.,0500

77300
414,0000
100.0000

00,0110

193%5.0000

0.46800

0.0300

79300
372,0000
100,0000

0.0270

2237 .0000
€.5800

0.0300

v % & & & & »

L 0.04463
4423,8333
472.484%9
0.0000
&997.5833
0.,0234
0.0000

¢.0087
3319.3718
208.2740
0.0000
14356.5833
0.0154

- 0.0000
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VARIABLE N HEAN STANDARD MININMUM HAXIHUH VARTANCE

- - DEVIATION VALUE VALUE )
————————————————————————————————————————————— WELLE7  YEARSB] ~——=—memmmm o — e mm et
PH 35 7.2969 0.1175 740500 7.5500 0.0138
cL 35 74,0571 25,7076 35,0000 136.0000 660,8790
PHENOL 35 0.0010 0.0000 0.0010 0.,0010 0,0000
ZN _ 34 0.,0129 0.0086 0.0030 0.0420 0,0001
SULFATES 35 1747 ,8000 79.7152 1493,0000 187640000 6354.5176
IRON 34 0.3909 0.2642 0.04600 1.2400 0.0498
CROMIUM . 34 0.,0279 0.0041 . 0.0200 0.0300 0.0000
————————————————————————————————————————————— WELL=7  YEARSB2 ———mmm—m o mm s m oo
PH 16 7.3000 0.0692 741400 7.4200 0.,0048
cL 16 93,1875 - 124,1613 15,0000 450,0000 15416.0292
PHENOL 16 0.0106 0.0025 0.0100 0.0200 0.0000
ZN 16 . 0.0197 0.0080 0.0030 0.0300 0.0001
SULFATES 16 1791.8750 54,1872 16300000 18800000 2936,2500
IRON 16 0.1531 0.0903 0.0300 0.3800 0.0082
CROMIUM 16  _ 0.,0212 0,0034 0.0200 0.0300 ~ 0.0000



[ArARai:}

*ouj ‘soniojeioqer] NS
JUANIJON-GISHOd

CROMIUM

VARIABLE MEAN STANDARD MINIMUM MAXIMUM VARIANCE
' DEVIATION VALUE VALUE
———————————————— e e m e WELL 2B YEARS7§ m—mmmmmmeo e e o e
PH 14 743550 0.1924 7.0700 7.7800 0.0370
CL 16 24,1250 1.7444 23,0000 30.000Q0 3.0500
PHENOL 12 8.6048 28.7846 0.0020 100,0000 828.5537
ZN 16 60766 2,1655 0.5050 8.9500 4,46B892
SULFATES 156 1842,3125 57,4931 1733.0000 1938.,0000 3328,4958
IRON 16 2.2181 0.3583 1.8000 2,8900 0,1283
CROMIUM 16 0,0300 0.0000 0.,0300 0.0300 . 0.0000
————————— e ————— s mmmmmmmm e WELL®E  YEAR2HO —————-m—— o mmm——eem——m s
FPH 50 7.3072 0.1278 4+ 9500 7.4500 0.0163
cL 50 25,6800 2.7586 17,0000 22,0000 7.6098
PHENOL 48 2,0994 14,4314 0.0010 100.0000 208.2461
ZN 49 4.,8549 1.7165 1,7700 ?.9000 22,9454
SULFATES 50 1845,8200 56.46492 1583,0000 1991,0000 3209.1302
IRON : 50 2,2024 1.0088 00,0300 " 4,8000 1.0177
CROMIUM 50 0.0300 0.0000 0.0300 0.0300 . 0000
e e e e WELL=8 YEAREB]L ~———— e m— o e — e
PH a3 7.2488 0.,1212 7.0400 7.4800 0.0147
cL: 33 42,6364 3522064 24,0000 232,0000 1240.4886
PHENOL a3 0.,0012 0.0014 0.0010 0.00%0 0.0000
ZN 32 4.9513 1.43%90 0,0030 ) 8,8500 2.6844
SULFATES 33 1783.1515 41,5189 14620,0000 1870.,0000 1723.8201
IRON 32 D,5794 2,4997 " 0.0500 9.3300 46,2483
CROMIUM 32 0.0606& 0.1806 0.0200 1.0500 0.0324
ok cauk ot 41 S AP BAER T o s 28 e e e o e i 2 B3 —rrm T M 1 o W I 4] Y B QRS R oo om0 ) S R 1 07 0 e -
FH 7, 16800 01043 7.0200 7404000 0.0109
CL 41,8867 59, 4806 10,0000 160 0000 1574,5%24
FHENOL, 0.0100 0.0000 0.0100 00100 0.0000
LM 27,1533 33594 01700 13,1000 11,2872
SULFATES 1797 ,0667 14,5576 1770.0000 1H30, 0000 211 .,.9238
T ROM 14 B520 1.7774 00,4000 79600 3. 1590
0, 0213 0.0039 O 0200 3L 0300 0.0000
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JANJOW-JISM09

VARIABLE

STANDARD
DEVIATION

FH
PHENDLS
CL
SULFATES
IN
CROMIUN

7.3300
0.0100
4£07.,5000
2030.0000
0.0145
0,0300

0.1414
0.0000
&7.1751
0.0000
0.0078
0.0000

FH
FHENOLS
cL
SULFATES
ZN
CROMIUH

7,3500
0.0100
270.0000
2040.0000
0.0270
0.0200

- * + & * ®

FH
FPHENOLS
CL .
SULFATES
N
CROMIUM

73850
0.0100
555.0000
20580.0000
0.0110
0.0200

0.,0919
0.,0000
77.7817
14,1421
0.0127
0.00006

FH

'FHENDLS
cL

SULFATES
ZN
CROMIUM

73250
00,0100
£10.0000
2045.,0000
0.0250

0.0200

0.0354
0.0000
28,2843
7.0711
0.0071

0,0000

WELL=11

WELL=11

WELL=%1

WELL=11

MINIMUM
VALUE

7.2300
0.0100
S460,0000
2030.0000
0.0090
0.0300

743500
0.0100
590,0000
2040.0000
0.0270
0.0200

7.+3200
0.0160
500,0000
2050.,0000
0.0020
0.0200

7.3000
0.0100
590.0000
2040.0000
0.0200
0.,0200¢

MONTH=1

MONTH=2

MONTH=3

MONTH=4

HAXIHMUM
VaL.UE

7.4300
0.0100
455,0000
2030.0000
0.0200
0.0300

7.+3500
0.0100
590.,0000
2040.0000
0.0270
0,0200

7.4500
00,0100
610.0000
2070,0000
0.0200
0.0200

743300
0.0100
630.0000
2050.0000
0.0300
0.0200

VARIANLCE

0.0200
0.0000
4%512,5000
00,0000
0.,0001
0.0000

0.0084
. 0.0000
&6050,0000
200.,0000
0.0002
0.0000

0.0012
0.0000
B800,0000
S5¢.0000
0.0001
0,0000



*ouj ‘seniojeloqer] 3unsay]
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AINAON-dISH0d

VARIAELE HEAN STANDARI MINIMUM MAXTHUM, VAR IANCE
- B DEVIATION VaLUE VALUE
————————————————————————— e mmmm e WELLE1L MONTHSS —mmmmemmm oo m o e
FH 7.3200 . 7.3200 7.3200 .
FHENOLS 0.0100 . 0.0100 0.0100 .
CL 24610,0000 . 2410.0000 2610,0000 .
SULFATES 2070,0000 . 2070,0000 2070,0000 .
ZN 0.,0030 . 0.0030 0,0030 .
CROMIUM 0.,0300 . 0.0300 0.0300 .
———————————————————————————————————————— WELL=11  MONTH=E& ——-————mm—emem o mm e —m e
FH 7.4400 0.0283 7.4200 74600 0,0008
FHENOLS 0.0100 0.0000 0.0100 0.0100 0,0000
CL 615.,0000 21,2132 &£00,0000 630,0000 450, 0000
SULFATES 2040.,0000 28,2643 2020,0000 2040,0000 800 .0000
N 0.0100 0., 0000 0.0100 10,0100 0.,0000
CROMIUM 0.0200 0.0000 0.0200 0.0200 040000
———————————————————————————————————————— WELL=11  MONTHS7 —ommmeem e m e o
FH 744267 0.,0208 7.,4100 7.4500 0.,0004
FHENOLS 0.,0100 0.,0000 0,0100 0.,0100 0.0000
cL 554 ,4667 43,8784 520,0000 £04,0000 1925,3333
SULFATES 2032,3333 .10.7858 2020,0000 2040,0000 . 116.3333
ZN 0.0133 0.0058 0.0100 10,0200 0.0000
CROMIUM 0,0200 0.0000 0.0200 0.0200 0.0000
—————————————————————————————————————————— WELL=11  MONTHSE —=mm oo oo oo e
FH 7.2400 . 7.2400 7.2400 .
FHENOGLS 0.0100 . 0.0100 0,0100 .
e &10,0000 . 10,0000 610,0000 .
SULFATES 2061.,0000 . 2061,0000 2061,0000 .
ZN 0.0100 . 0.0100 0,0100 .
, 0.0200 0,0200 .

CROMHIUM

00,0200
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HINYON-JHTSM0H

VARIABLE

MEAN

STANDARD
DEVIATION

FH
FHENOLS
CL
SULFATES
ZN
CROMIUM

7.+1350
0.,0100
594.5000
2055.0000
0.0100
0.0200

0.2333
0.0000
19,0919
7.0711
0:0000
00,0000

FH

‘PFHENDLS

CL
SULFATES
ZN
CROMIUM

7.39200
0.0100
40%2.0000
2040.0000
0.0200
0.0200

L T A

WELL=11

WELL=11

MINIHUN
VALUE

6.9700
0.0100
583.0000
2050.,0000
00,0100

0.0200

7.3%200
0.0100
609.0000
2040,0000
0.0200
0.0200

MONTH=9

MONTH=10

MAXIMUN
VALUE

73000
Q.0100
610.,0000
2040.0000
00,0100
0.0200

73200
G.0100
409.0000
2040.0000
0,0200
00,0200

VARIANCE

00,0044
04,0000
364 ,5000
50.0000
0.0000
¢.0000

* *+ = a3 e s
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VARIABLE MEAN STANDARD MINIMUM MAX IHMUH VARIANCE
DEVIATION Vai.UE VALUE

——————————————————————————————————————————— WELL=12  MONTHE1 oo s e

FH 7.2800 . 7.2800 7.2800 .
FHENOL.S 0.0100 . 0.0100 0.0100 .
cL 1410.0000 . 1410,0000 1410.,0000 ‘
SULFATES 1870.0000 ' 1870.0000 1870.0000 .
ZN 0.0340 ' 0.0340 0.0340 .
CROMIUM 0.0300 . 0.0300 0.0300 .
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ WELL=12  MONTH=2 — - s s oo o e o
FH 7.1900 . 7.1900 7.1900 .
FHENOL S 0.0100 . 0,0100 0.0100 .
cL 910.,0000 . 210,0000 910.0000 '
SULFATES 1890.0000 . 18%0.0000 1890, 0000 ’
ZN 0.0240 ' 0.0240 0.0240 '
CROMIUM 0.0300 . 0,0300 0.0300 '
——————————————————————————————————————————— WELL=12  MONTH=3 ~—m———mm oo mms —m o e e
FH 7.0750 0.,1748 4. 9500 7.2000 T 040312
FHENOL S 0.0100 0.0000 0.0100 0.0100 0.,0000
cL 745.0000 148,4924 660.,0000 870.0000 | 22050,0000
SULFATES 1950,0000 141.,4214 1850.0000 2050.0000 20000, 0000
ZN 0.0140 0.0057 0.0120 0.0200 0.,0000
CROMIUM 0.0250 0.0071 0.0200 0.,0300 0.0001
———————————————————————————————————————————————— WELL=12  MONTH=4 === =— - e
FH 6,8900 0.0141 6.8800 6.9000 0.0002
FHENOLS 0.0100 0.0000 0,0100 0.0100 0.,0000
CL. 488.0000 31.1127 466.0000 510.0000 248,0000
SULFATES 1935.0000 7.0711 1930,0000 1940,0000 50,0000
ZN 0.0200 0.0141 0.0100 0.0300 0.0002

CROMIUM 0.0250 0.0071 0.0200 0.0300 0.0001



Lg—4

*ou] ‘sanojeioqer] Junysay,

JANJON-JASMOd

VARIAELE MEAN STANDIART

DEVIATION
FH 7.,0500 0.0990
PHENOLS 0.0100 0.0000
CL S508.0000 31,1127
SULFATES 1971.0000 57.9828
ZN 0.0250 0.0071
CRDOMIUN Q.0200 0.0000
FH 7.1333 0.248%
FHENOLS 0.0100 0.0000
cL 518.3333 7.6376
SULFATES 1948.3333 27.9379
IN 0,0233 0.01%3
CROMIUM 0.0200 0.0000
FH &.,93200 v
FHENDLS 00,0100 v
CL 490.0000 .
SULFATES 1980.0000 .
ZN 0.0300 '
CROMIUM 00,0300 ,
FH 6. 9533 0.0301
FHENOLS 0.0100 00,0000
cL 507.3333 &6.4291
SULFATES 19546 . 6467 15,2753
ZN 0.0200 0.0173
CROMIUM ' 0.,0167 0.0058

MINIMUH
valUE

WELL:=12 MONTH=4

4.2800
0.0100
4846 .0000
17230.,0000
Q,0200
00,0200

WELL=12 MONTH=7

6,980C
0.0100
510.,0000
1920.0000
0.0100
0.,0200

WELL =12 MONTH=8

&«2200
0.0100
490.0000
1280.,0000
0.0300
0.0300

WELL=12 MONTH=9

& 2200
00,0100
500.0000
1940.0000
0.0100
0.0100

MAXIHUH
VALUE

741200
0.0100
5%30.0000
2012,0000
0.0300
0.0200

7.4200
0.0100
525.0000
1975.0000
0.0400
0.,0200

&, 9200
0.0100
490,0000
1980.0000
0.0300
©.0300

49900
0.0100
512.0000
1970.,0000
0.0400
0.0200

VARIANCE

0.0098
0.0000
?68.0000
3342.0000
0.0001
0.0000

G.0617
0.0000
58,3333
758.3333
0.0002
0.0000

o = e & & &

0.0012
0.0000
41,3333
233.3333
0.0003
0,0000
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VARIARLE MEAN STANDARD MINTHLUM MAXTHUM VARIANCE

DEVIATION VALUE VALUE
——————————————————————————————————————— WELL=12 MOMTH=10Q ===——mm——s s m i =
FH &6.9800 . &.9800 4&.2800 o
FHENOLS 0.0100 ' 0.0100 0.0100 .

CL 510.0000 . 510.,0000 510.0000 .
SULFATES 1970.0000 . 1970.0000 1270.03000 .
iN 0.0200 ' 0,0200 0.,0200 .

CROMIUM 0.,0200

00,6200 0.0200




*2u] ‘seniojeloges] 3unsay

67-d

JANJON-JIASAOE

VARIABLE

MEAN

STANDARD
DEVIATION

FH
FHENOLS
CL
SULFATES
IN
CROMIUM

746000
0.0100
4620.0000
1820.0000
0.0340
¢.0300

FH
FHENOL.S
CL
SULFATES
ZN
CROMIUM

742300
0.0100
610,0000
1880.0000
0,0320
0,0300

+ = = 3 = =

H
FHENOLS
CL-

‘SULFATES

ZN
CROMIUM

7.3600
0.0100
670.0000
2015.0000
0.0380
0.0250

0.0566
0.,0000
?8.9949
233.3452
0.0028
0.0071

FH
FHENOLS
CL
SULFATES
ZN
CROMIUM

7.+.6300
0.0200
127%.0000
1200.0000Q
0.0300
0.0230

0.3394
¢G.0141
?40.,4520
14,1421
0.0000
0.0071%

MINIHMUM MAX IMUM VARIANCE
VALUE VAL UE

WELL=13  MONTH=1 —om o o m e mim i mem
7.6000 7.6000 .
0.0100 0.0100 .
620, 0000 620,0000 .
1890.,0000 18900000 .
0.0340 0.0340 .
0.0300 0.,0300 .

WELL=13  MONTH=2 —mmm s e
7.2300 2300 .
0.0100 0.0100 .
610.0000 410,0000 .
1880.0000 18680.0000 '
0.0320 0.0320 .
0.0300 0.0300 '

WELL=13  MONTH=3 ———=emmm oo oo — o e s
7.3200 7.4000 0.0032
0.0100 20,0100 0,0000
600.,0000 740.,0000 9800 .0000
1850,0000 2180,0000 54450.0000
0.0340 0.0400 0.0000
0.0200 0.0300 0.0001

WELL=13  MONTH=EA Sommmim o s o oo momm oo e
7.3900 7.8700 0.1152
0.0100 0.0300 0.,0002
610,0000 1940.0000 BB4450.0000
1890.0000 1910.0000 200.0000
0.0300 0.0300 0.0000
0,0200 0.0300 0.,0001
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JUNJON-JESA04

VARTAERLE

MEAN

STANDARD
DEVIATION

FH
FHENOLS
cL
SULFATES
ZN

CROMIUM

7.4200
0,0100
415.0000
1922,5000
0.0300
0.0150

0.0000
00000
77.7817
45.924619
0.0000
0.0071

FH
FHENOLS
CL
SULFATES

"ZN

CROMIUM

74267
00,0100
588.,3333
1889.56467
0.0333
0.0200

0.2419
0.0000
74374
19,5021
0.00048
0.0000

FH
FHENOLS
CL
SULFATES
IN
CROMIUN

7.2300
00,0100
970.0000
1920.0000
0.0040
0.0300

FH
FHENOLS
cL
SULFATES
N
CROMIUM

702247
0.0160
588.0000
18683.,3333
0.0300
0.0167

0.0808
0.0000
7.2111
5.7735
00173
0.0058

WELL=13

WELL=13

WELL=13

WELL=13

MINIHUM
ValLUE

7.4200
0.0100
560.,0000
18%90.,0000
0.0300
¢.0100

7.2400
0.01060
S80.0000
1870.0000
0.0300
0.0200

72300
6.0100
570.,0000
1920.0000

0,0040

0.0300

7,1400
©.0100
S80.0000
1880.0000
0.0200
0.0100

MONTH=4

MONTH=7

MONTH=8

MONTH=2

MAXIHUM
VALUE

7.+.4200
0.0100
4&70.,0000
1985.0000
0,0300
0.0200

7.7000
0.0100
S95.0000
1902.0000
0.0400
C0.0200

72300
00,0100
570.0000
19220,0000
0.0040
0.0300

73000
0.0100
594,0000
1890.0000
0.0500
0. 0200

VARIANCE

©.0000
0.0000
4090.0000
21312.5000
0. 0000
0.0000

0.0385
0.0000
58.3333
380.3331
0.0000
0.0000

0.00635
0.0000
32,0000
33.3333
0.0003
0.0000
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AANAON-YIASHOL

VARIABLE

FH
FHENOLS
CL
SULFATES
IN

CROMIUN

MEAN

7.2800
0.0100
580.0000
1910.0000
0.0300

STANDARD
DEVIATION

WELL=13

MINIMUM
VALUE

7.2800
0.01006
S60.0000
1910.0000
0.0300
¢.06200

MONTH=10

MAXTHUN

VAL UE

VARIANCE

7.2800
0.0100
580.0000
1910,0000
0.0300
0.0200



APPENDIX G

RCRA MONITORING DATA




Well No.
Date Sampled

TOH1, mg/1
TG, rog/1
TOH3, mg/1
TOHy, mg/1
Chloride, mg/1
Sulfate, mg/1
Nitrate N, mg/1
Fluoride, mg/1
Emonia N, mg/1
T. Cyanide, mg/1
Iron, ug/1
Manganese, ug/1
Arsenic, ug/1
Barium, ug/l
Cadmium, ug/1
Chramium, ug/l
Lead, /1
Mercury, ug/l
Selenium, ug/1l
Silver, ug/l
T. Coliform,
Col/100 ml
Endrin, ug/1
Lindane, ug/1
Methoxychlor, ug/1
. Toxaphene, ug/l
‘ -214_D: 'ng/l
2,4,5-TP Silvex, ug/1
T0Cy, mg/1
TCC3, mng/1
TC4, mg/l
pH, units
pH, units
pH, units
pH, units .
Conductivity, umhos/cn
nductivity, urhos/can
conductivity, umhos/an
Conductivity, urhos/an
Phenol, mg/l

TABLE 1 -
1st Quarter 1982
CHEMICAL WASTE MANAGEMENT
. GROUNDWATER ANALYSES

N 2 3N
3-3-82 2-24-82 2-24-82
< 0.010 < 0.010 0.054

0.034 < 0.010 0.010

0.050 < 0.010 0.042

0.055 0.015 0.094

2300 308 390
1670 1820 1430

0.20 0.12 0.70

2.0 1.7 0.7

2.68 1.26 0.28
< 0.25 < 0.25 < 0.25
400 910 220
< 5 30 40
Z5 <5 <5

30 20 40

3 £ 2 £ 2

< 5 L 5 < 5

£5 £ 5 £ 5
Z. 0.1 <. 0.1 o < 0.1

6 10 < 5

50 Z 3 < 3

L1 <1 <1
< 0.2 < 0.2 £ 0.2
£ 0.2 < 0.2 <. 0.2

£ 10 £ 10 £ 10

< 5 L. 5 L. 5

£ 100 £_100 <100

£ 10 < 10 < 10
30.3 30.4 75.6
30.3 30.2 75.3
30.8 30.5 75.6
30.2 31.1 75.8

7.18 7.25 7.12

7.18 7.33 7.16

7.18 7.38 7.18

7.20 7.38 7.19

4980 2300 2180
5100 2310 2220
5070 2380 2300
5150 2400 2330
£ 0.001 < 0.001

-, 0.001

4N
2-24-82

0.031
0.045
0.059
0.01e6
66.5
1940
0.12°
0.8
0.86
< 0.25
1040
160

N
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7.25
1820
1850
1900
1960

0.002

3-3-82

0.048
< 0.010
0.016
0.120
45.2
1790
0.05
2.0
0.91
< 0.25
3940

£.100



Well No.
Date Sampled

1CH1, mg/1
TOH,, mg/1
TOH3, mg/1
TOH4, mg/l
Chloride, mg/l
Sulfate, mg/1
Nitrate N, mg/1 .
Fluoride, mg/1
Ammonia N, mg/1
T. Cyanide, mg/1
Iron, ug/1
Manganese, ug/l
Arsenic, ug/1
Barium, ug/1
Cadmium, ug/1
Chramnium, ug/l
Lead, ug/l
Mercury, ug/l
Selenium, ug/1
Silver, ug/1l
T. Coliform,
Col/100 ml
Endrin, ug/1
Lindane, ug/l
Methoxychlor, ug/l.
Toxaphene, ug/1
2,4-D, ug/1
2,4,5-TP Silvex, ug/1l
TOCy, mg/1
TC3, mg/1
TOCy, qg/l
pH, units
pH, units
pH, units
pPH, units
Conductivity, unhos/an
Conductivity, urthos/cn
Conductivity, uthos/cm
nductivity, urhos/cm
Phenol, mg/1

CHEMICAL WASTE MANAGEMENT

TABLE 1 {Cont'd)
1st Quartef 1982

- GROUNDWATER ANALYSES

6N
3-3-82

0.081
0.210
0.240
0.130
1610
1760
<, 0.05
1.2
1.90
< 0.25
140
30
<5
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o O

’_l

NAAN AN NMAN
nmooo M gan:u1u
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£ 0.001
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2-24-82

0.015
0.010
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0.010
35.9
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0.11
1.2
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<< 0.25
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1980
1990
2010
< 0.004
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0.031
0.023
0.035
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1960
0.11
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Well No.

Gross Alpha

Gross Beta

Radium 266

Radium 228

TABLE 1 (Cont'd)
CHEMICAL WASTE MANAGEMENT
Radiolegical Parameters

A1l in pCi/l
“IN 6N 12
< 9.9 < 7.0 < 5.0
38.0 £ 10.0 30.0 £ 6.0 20.0 ¥ 5.0
3.05 ¥ 0,22 1.85 t 0.019 0.67 * 0.09
1.86 * 1.49 NN NN

NN - Analysis not needed

13
< 5.0

4
19.0 © 5.0

1.15 £ 0.012

NN



Well No.
Date Sampled

TOH1, mg/1
TCH5, mg/1
TOH3, mg/1
TOHg4, mg/1
Chloride, ng/l
Sulfate, mg/1
Nitrate N, mg/1
Fluoride, mg/1
Ammonia N, mg/1
. Cyanide, mg/1
Iron, ug/l
Manganese, ug/l
Arsenic, ug/l
Barium, ug/1
Cadmium, ug/l
Chranium, ug/1
Lead, ug/1
Mercury, ug/l
Selenium, ug/l
Silver, ug/1l
T. Coliform,
Col /100 ml
Endrin, ug/l
Lindane, ug/l

Methaxychlor, ug/1

Toxaphene, ug/l
2,4-D, ug/1

2,4,5-TP Silvex, ug/l

TOCy , mg/1
TOCS, mg/L
TOC3, mg/1
'I(I:4, m/l
£, units
-~ pH, units
P, units
PH, units

Conductivity, uthos/cn

nductivity, uthos/cm
conductivity, urthos/cm
Conductivity, uthos/an

Phenol, mg/1

28

29
28
7.20
7.20
7.19
7.18
5900
5920
5700
5800
£ 0.001

TABLE 2 .
 2nd Quarter 1982
| CHEMICAL WASTE MANAGEMENT
GROUNDWATER ANALYSES ~ -

2
5-5-82

0.010
0.010
6.010
0.010
280
1870
0.05
2.2
1.16
0.25
1030
23

< 0.001

3N -
5-5-82

< 0.010
< 0.010
0.010

0.015.

376
1510
0.016
1.0
G.07
0.25
68
18

70
7.30
7.30
7.30
7.31

2490
2400
2510
2520
< 0.001

G-4

>

23
7.21
7.22
7.21
7.22

2060
2160
2120
2160
< 0.001

< 5
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41
7.25
7.24
7.24
7.22

2230
2300
2250
2290
< 0.001

30
7.41
7.39
7.42
7.40

5100
5100
4840
4380
~Z 0.001



TABLE 2 (Cont'd)
2nd Quarter 1982
GROUNDWATER ANALYSES

Well No. 7 8 11 12 13 3a
Date Sampled 5-5-82 5-5-82 5-5-82 5-12-82 5-12-82 5-5-82
TOH1, my/1 < 0.010 « 0.010 < 0.010 0.111 0.012 . £ 0.010C
TCH,, mg/1 <. 0.010 0.012 < 0.010 0.164 . 0.017 < 0.010
TOH3, mg/1 < 0.010 £ 0.010 < 0.010 0.096 0.044 < 0.010
TOHy, mg/1 <. 0.010  0.011 < 0.010 0.182 0.072 0.012
Chloride, mg/1 28.9 31.7 584 549 640 13.4
Sulfate, mg/1 1910 1600 2290 1950 1960 118
Nitrate N, mg/l 0.18 0.14 0.10 0.15 . 0.14 0.17
Fluoride, mg/l 1.3 1.9 1.7 0.7 2.0 0.3
Ammonia N, mg/1 0.09 0.73 1.91 0.86 0.04 0.08
T. Cyanide, mg/1 < 0.25 £ 0.25 < 0.25 < 0.25 < 0.25 < 0.25
Ircn, ug/l 138 1240 252 237 202 63
Manganese, ug/l 35 60 153 278 59 42
Arsenic, ug/l < 5 £ 5 £ 5 £ 5 Z 5 L 5
Barium, ug/l , 19 23 32 47 53 28
Cadmium, ug/1 < 5 <5 < 5 < 5 5 <. 5
Chromium, /1 3 6 12 il 7 < 5
Lead, ug/]_ug 14 < 5 £ 5 £ 5 £ 5 Z. 5
Mercury, ug/l L 0.1 £ 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Selenium, ug/l1 £ 5 < 5 L5 L 5 < 5 < 5
T. ‘Coliform, 5.1 L 2.2 £ 2.2 L 2.2 L 2.2 _—
Col/100 ml
Endrin, ug/l < 0.2 < 0.2 £ 0.2 <. 0.2 £ 0.2 < 0.2
Lindane, ug/l < 0.2 < 0.2 < 0.2 < 0.2 . «£ 0.2 < 0.2
Methaxychlor, ug/l £ 10 £ 10 < 10 <. 10 < 10 <. 10
Toxaphene, ug/l < 5 < 5 L 5 < 5 < 5 < 5
2,4-D, ug/l 4100 < 100 <. 100 << 100 <. 100 < 100
2,4,5-TP Silvex, ug/1 £, 10 <, 10 £.10 <. 10 L 10 <, 10
TOCy, mg/1 24 39 23 61 21 77
TOC,, mg/1 24 40 25 61 21 78
TOC3, mg/1 29 40 26 58 22 76
TOCy, mg/1 25 44 26 .57 22 76
pH, units 7.36  7.15 7.32 . 6.97 7.39 7.25
pH, units o 7.38 - 7.15 7.32 6.95 7.39 7.25
pH, units : 7.39 7.16 7.34 6.95 7.42 7.36
pH, units 7.40 7.18 7.35 6.93 7.38 7.28
Conductivity, umhos/cn 2000 2050 3300 3500 3480 580
ranductivity, uthos/an 2010 1990 3350 3450 3400 570
rductivity, wnhos/cm 2040 2060 3400 3460 3500 580
Conductivity, uthos/am 1950 1900 3380 3400 3500 570
Phenol, mg/1 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 << 0.001

. *Parameter exceads MCL's



TABLE 2 (Cont'd)
CHEMICAL WASTE MANAGEMENT
Radiological Parameters

All in pCi/l

Well No. Gross Alpha Gross ﬁeta
1IN <5.2 16.8 % 4.6
2 <7.9 18.4 * 8.0

3N <6.9 <3

4N <5.9 <79
5 <12.1 10.7 £ 7.2
6N <11.2 16.8 ¥ 7.5
7 — <9.0 ~ 10.0%6.9
8 <9.3 10.5 £ 7.9
11 <4.7 15.7 £ 7.4
12 <10.3 9.8 % 7.0
13 <10.3 15.7 * 7.4
3 13.7 £ 5.1 | 33.6 ¥ 3.1

NN - Analysis not needed

G-6

Radium 226

0.33
0.26
1.68

3.03

0.05
1.17

0.92

I+ 1+ 1+ b 1+ 1+ i+

t+

i+

226



TABLE 3. -
3rd Quarter 1982
" GROUNDWATER ANALYSES

Well No. IN 2 ' 3N 4N 5 6N

Date Sampled 8-12-82 8-12-82 8-12-82 8-12-82 8-10-82 8-10-82
TOH}, mg/l 0.057 0.010 0.022 0.095 < 0.010 0.509
TH5, mg/1 0.051 0.010 0.026 0.059 < 0.010 0.178
TOH3, mg/l 0.021 0.017 0.023 0.099 < 0.010 0.159
TOH,, mg/1 0.011 0.010 0.019- 0.087 0.022 0.261
Chloride, mg/1 1390 . 279 336 ' 31.5 17.7 1420
Sulfate, mg/l 1520 1660 1300 1750 1620 1670
Nitrate N, mg/1 0.14 £0.05 0.09 0.95 0.10 £. 0.05
Fluoride, mg/1 1.4 1.6 ' 0.7 0.8 1.3 1.0
Ammonia N, mg/l 2.73 — — — 1.21 2.31
T. Cyanide, mg/1 < 0.25 < 0.25 £ 0.25 < 0.25 < 0.25 < 0.25
Iran, ug/l 891 1610 52 40 4070 631
Manganese, ug/l 116 32 110 21 ' 122 130
Arsenic; ug/l £ 5 7 < 5 L5 6 < 5
Barium, ug/1 _ 38 7 51 8 33 56
Cadmiun, ug/l ' <5 <5 <5 < 5 <5 <5
Chranium, ug/1l 1 L5 28 1 1 9
Lead, ug/1 £ 5 < 5 £ 5 < 5 < 5 < 5
Mercury, ug/]_ 4 0.5 < 0.1 < 0.1 < 0.1 < 0.5 < 0.5
Selenium, uwg/l £ 5 £ 5 < 5 < 5 <5 £ 5
Silver, ug/1 <5 <5 < 5 <5 < 5 <5
T. Coliform, £ 2.2 2.2% £ 2.2 < 2.2 < 2.2 < 2.2
Col/100 ml : ' :
Erdrin, ug/1 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 £ 0.2
Lindane, ug/l < 0.2 < 0.2 £ 0.2 < 0.2 < 0.2 Z 0.2
Methoxychlor, ug/1 < 10 <10 £ 10 < 10 £ 10 £ 10
Taxaphene, ug/l < 5 < 5 < 5 < 5 £ 5 L 5
2,4-D, ug/1 <100 <100 £ 100 < 100 < 100 < 100
2,4,5-TP Silvex, ug/1 <10 <10 £ 10 <. 10 <. 10 <. 10
TOCy, mg/l 1.5 34 81 22 3.3 4.8
TOC,, mg/l 1.8 34 81 23 3.0 5.5
TOC3, mg/1 1.7 34 80 23 3.3 5.0
TOC,, mg/1 1.9 34 80 23 5.0 4.6
pH, units 7.12 7.21 6.96 7.37 7.18 7.15
pH, units 7.15 7.31 7.00 7.38 7.17 7.16
pH, units 7.20 7.37 6.96 7.40 7.15 7.14
pH, units 7.20 7.36 7.00 7.38 7.16 7.15
Conductivity, uthos/ca 5000 2620 2790 2180 2060 5050
~-nductivity, umhos/cm 5180 2580 2600 2170 2100 5200
_onductivity, uthos/cmn 2180 2590 2610 2180 2180 5250
Conductivity, uthos/an 5200 2600 2600 2190 2190 5300
Phenol, mg/1 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Depth to Water, m —
*Parameter exceeds MCL's

NOTE: Ammonia nitrogen tests not run by lab in error for wells 2, 3N, 4N, 7 & 8
G-7

- 4.2 4.2 o — 4.1



TABLE 3 (Cont'd)
3rd Quarter 1982
CHEMICAL WASTE MANAGEMENT
GROUNDWATER ANALYSES

"f*Readings taken following well disinfection with chlorine
c-8 '

Well No. 7 8 . 11
Date Sampled 8-10-82 8-10-82 . 8-10-82
TOHY, mg/1 0.660%* - 0.029 0.027
TCH,, mg/1 0.640 0.020 0.024
083, mg/1 {.540 0.021 0.027
TOHg, mg/1 0-630 0.032 0.028
Chloride, mg/1 128 30 549
Sulfate, mg/1 - 1600 1570 1870
Nitrate N, mg/1 < 0.05 < 0.05 < 0.05
Fluoride, mg/1 1.3 1.4 1.2
Ammonia N, mg/1 jp— S —

- T. Cyanide, mg/1 < 0.25 < 0.25 < 0.25

- Ircn, vg/1 91 1630 400

- Mancganese, ug/l 14 90 173
Arsenic, ug/1 £ 5 < 5 < 5
Barium, ug/l 10 50 30
Cadmium, ug/l £ 5 < 5 < 5
Chramium, ug/l 8 £ 5 < 5
Lead, w/1 <5 5 . 5
Mercury, ug/1 v O.l < 0.1 < 0.1
Selenium, ug/l <5 5 <5
Silver, ug/1 < 5 5 <5
T. Coliform, < 2.2 £ 2.2 £ 2.2

Col/100 ml
Endrin, ug/1 £ 0.2 < 0.2 < 0.2
Lindane, wg/l < 0.2 < 0.2 < 0.2
Methaxychlor, ug/l < 10 < 10 < 10-

- Toxaphene, ug/l < 5 Z 5 < 5
2.4-D, ug/1 £.100 < 100 <, 100
2,4,5-TP Silvex, ug/1 <. 10 <. 10 < 10

:’]'031‘ rg/1 30 42 30

LT0C,, m3/l 30 42 30
TOCS, Mg/l 30 42 30
T0Cs, 1o/l 31 42 30
oH, wnits 7.14 7.07 7.39
oH. units 7.09 7.01 7.43
. units 7.07 7.04 7.42
pH, units 7.07 7.06 7.41

s 2310 2020 3390
O et e, Eﬂ?giiﬁiﬁ 2310 2070 3390
ety o/ 2w
Conductivity, urhos/an < 0.001 < 0.001 < 0.001
Phenol, mg/1 4.7 R A6

12 13
8~-10-82 8-10-82
0.044 0.039
0.019 . 0.022
<, 0.010 0.033
0.012 0.018
452 542
1830 1760
0.09 0.14
0.4 1.3
1.29 0.52
£ 0.25 < 0.25
635 113
420 40
< 5 < 5
22 7
£ 5 < 5
6 £ 5
£ 5 < 5
£ 0.5 < 0.5
< 5 <5
<z 5 < 5
< 2.2 L 2.2
< 0.2 < 0.2
< 0.2 <. 0.2
< 10 < 10
< 5 < 5
< 100 < 100
< 10 <_ 10
11 2.4
11 2.5
11 2.3
10 2.2
6.92 7.22
6.92 7.23
6.91 7.23
6.92 7.21
3380 3350
3440 3450
3500 3490
3500 3500
< 0.001 << 0.001
4.1 5.5



TABLE 3 (Cont'd)
CHEMICAL WASTE MANAGEMENT
Radiological Parameters

A1l in pCi/1
Well No. Gross Alpha Gross-Beta
1N 1.7 tn.g 28.1 % 13.2
2 <.8.2 9.5% 7.6
3N <6.2 <8.8
4N 47.9 <9.0
5 <5.8 7.8 % 7.4
6N <7.7 15.5 * 10.8
7 . <8.2 12.3+ 7.7
8 <7.6 12.6 ¥ 7.7
11 <8.5 <9.1
12 <6.4 8.6 £ 7.5
13 <6.7 14.1t 7.9

G-9

Radium 226

0.68
0.40
1.60
é.Ol
1.36
1.11

1.43

I+

'.

i+

I+

I+ I+ i+ 1+ 1+ 1+ 1+
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TABLE 4 k3
4th Quarter 1982

.CHEMICAL WASTE MANAGEMENT
GROUNDWATER ANALYSES

Lab No. 2806-82 2807-82 2808-82
Wwell. No. 2 : 3N 4N
Date Sampled 11/3/82 11/3/82 11/3/82
Time Sampled 09:30 09:45 10:00
‘TO}11,lng/i 0.028 0.022 0.007
TOH2, mg/l 0.028 0.020 0.006
TOHg, mg/I 0.025 0.024 0.006
TOHy, mg/l 0.027 0.022 0.008
Chloride, mg/i 270 4190 56
Sulfate, mg/! 1960 1760 1900
Nitrate N, mg/l <-0.05 0.44 - < 0.05
Fluoride, mg/i 1.56 : 0.79 0.84
Ammonia N, mg/l 1.13 - 0.28 0.89
T. Cyanide, mg/| 0.03 ) - 0.02 - 0.02
lron, ug/l 284 <10 470
Manganese, ug/! 12 : 16 180 ,
Arsenic, ug/l < 4 < 4 < 4
Barium, ug/l 22 56 ‘ 12
Cadmium, ug/l 4 4 4
Chromium,  ug/| <10 <10 <10
Lead, ug/l <10 ‘ <10 <10
Mercury, ug/I <0.2 <0.2 < 0.2
Selenium, ug/! <3 <3 <3
Silver, ug/l <10 <10 <10
T. Coliform >16%* 16%* 9.2%
Bacteria, #/100 mi
Endrin, ug/!| < 0.04 < 0.04 < 0.04
Lindane, ug/l < 0.04 < 0.04 < 0.04
Methoxychlor, ua/l < 0.2 < 0.2 < 0.2
Toxaphene, ug/l <1.0 <1.0 < 1.0°
2,4-D, ug/i < 0.8 < 0.4 < 1.0
2,4,5-TP Silvex, ug/l < 0.2 < 0.4 < 0.4
TOC.‘, mg/l i 54 107 40
TTDCZ, mg/I| 53 108 38
TOCS, mg/| 53 111 39
TOC4, mg/| 53 107 39
pH, units ~7.34 7.00 - 7.32
pH, units 7.58 7.08 7.40
pH, units 7.58 7.02 7.32
pH, units 7.54 ~ 7.08 7.32
Conductivity, wumhos/cn 2800 | 3300 - 2150
Conductivity, umhos/cm 2800 3300 2160
Conductivity, umhos/an 2800 3320 2180
Conductivity, wumhos/cm 2800 3310 2180
Phenol, mg/1 <0.001 <0.001 ~<0.011
Depth, m —

2803-82
5

11/3/82

10:45

0.058
.0.061

0.059

0.061
35
1900
< 0.05
1.19
0.59
0.03
<10
92
< 4
21
< 0.5
12
<10

«<0.001
4.9

Note: Depth not measurable in wells with £looded above grade purp suction

{2, 5& 8
G-10



_TABLE 4. (Cont'd)

_ 4th Quarter 1982
CHEMICAL WASTE MANAGEMENT

GROUNDWATER ANALYSES

Lab No. 2810-82
well No. 8
Date Sampled 11/3/82
Time Sampled 10:30
TOH,, mg/l 0.060
'TOHZ, mg/! 0.064
TOH, mg/| 0.062
TOH,, mg/l 0.061
Chioride, mg/| 30
Sulfate, mg/l 1840
Nitrate N, mg/i <0.05
Fluoride, mg/l 1.42
Ammonia N, mg/! 0.79
T. Cyanide, mg/! 0.01
lron, ug/l 230
Manganese, vg/l 32
Arsenic, ug/I T <4
Barium, ug/l 20
Cadmium, ug/l <4
Chromium, ug/! 16
Lead, ug/l.- <10
Mercury, ug/l <0.2
Selenium, ug/} <3
Silver, ug/} <10
T. Coliform <2.2
Bacteria, #/100 ml
Endrin, ug/l <0.04
Lindane, ug/i <0.04
Methoxychlor, ug/l <0.2
Toxaphene, ug/l <1.0
2,4-D, ug/| <0.4
2,4,5-TP Silvex, ug/l <0.2
TOC,, mg/i 61
TOCa,ingﬂ 61
TOC3,lngﬂ 62
TOC4, mg/l 62
pPH, units 7.21°
pH, units 7.27
pH, units 7.27
pH, units _ . 7.25
Conductivity, wthos/an 2200
Conductivity, uthos/cm 2200
Conductivity, unhos/an 2200
Conductivity, umhos/cm 2200
Phenol, mg/l < 0.001
Pepth, m —

2811-82
11

11/3/82

10:45

.013
.008
.010
.01

OO 0O

540
2400
<0.05

<1iD
100
<4
40

<30
<10

<3
<10
<p.2

<(.04
<Q.
<Q.
<7.
- <0,
<0.
47
42
43
42

'7.43
7.38
7.34
7.34
3500
3500
" 3520
3510
<. 0.001
5.0
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5

11/10/82

09:30
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OO0 0CQ
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1.31
0.67
<0.01
2880
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< 0.001

2903-82
6N
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1550
1900
0.22
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- 1.62
0.07
<10
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<4
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<0.5
<10
<10
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TARLE 4 (Cont'd)
4th Quarter 1982

CHEMICAL WASTE MANAGEMENT
GROUNDWATER ANALYSES

Lab No. - 2910-82 2911-82 .
Well No. 12 .13
Date Sampled “ 11/10/82 11/10/82
Time Sampled 09:30 09:30
TOH,, mg/| 0.028 -
TOHZ, mg/t 0.027 -
TOHg, mg/I 0.029 -
TOHY,, mg/l 0.027 -
Chioflide, mg/l 590 540
Sulfate, mg/l 19060 1760
Nitrate N, mg/| 0.22 1.69
Fluoride, mg/i 0.45 1.28
Ammonia N, mg/| 0.99 - 0.16
T. Cyanide, mg/i <0.017 . 0.01
lron, ug/I| 260 180
Manganese, ug/| 430 40
Arsenic, ug/I <4 <4
Barium, ug/i 26 21
Cadmium, ug/! <0.5 0.7
Chromium, -ug/I <10 _ <10
Lead, ug/l <10 <10
Mercury, ug/| <0.2 <0.2
Selenium, ug/I| <3 <3
Sitver, ug/I <10 <10
T. Coliform >16% <2.2
Bacteria, #/100 mi
Endrin, ug/| <(0.04 <0.04
Lindane, ug/I <0.04 <0.04
Methoxychlor, ug/t <0.2 <0.2 -
Toxaphene, ug/} <10 . - <1.0
2,4-D, ug/l <0.4 <0.4
2,4,5-TP Silvex, ug/l «0.2 <0.2
TOC1, mg/| ‘ 8.3 9.2
TOC,, mg/! - 8.4 9.2
TOCB, mg/! 8.3 9.5
TOC4, mg/l 9.5 5.5
pH, units 6.97 7.32
pH, units 6.95 7.31
pH, units 6.98 7.31
pH, units 6.98 7.31
Conductivity, umhos/an 4300 3800
Conductivity, whos/cm 4300 3800
Conductivity, whos/cm 4300 3800
Conductivity, urhos/an 4300 3800
Phenol, mg/1 <0.001 <0.001



miE 5
Summary of vValues of Drinking Water
Parameters which Exceed Appendix ITI
Maximm Levels (1382)

Sampling

Parameter Standard Pericd - Well No. Concentration
Total Colifom 1 Col./100 ml 2nd Qtr.* 7 5.1 Col./100 ml
3rd Qtr.* 2 2.2 n
4th Qtr.* 2 >16 "
4th Qtr. 3 16 "
4th Qtr. 4 9.2 "
4th Qtr. 6N 5.1 "
4th Qtr. 7 7 16 "

4th Qtr. 12 > 16

NOTE: During these three quarters, the laboratory used had a
detection limit of 2.2 Col./100 ml. Wells showing concen-
trations higher than the detection limit are reported here.



APPENDIX H

EXAMPLE ANALYSIS OF WASTE STREAMS




e

NOTE:

The data contained in this appendix is intended to indicate
the types and concentrations of various constituents found
in the Northern Ohio Treatment Facility waste streams.

This data is not intended to be comprehemsive and does not
indicate statistical variations. The data is reported

on standardized forms and does not indicate any particular
customer's waste stream. The data was run in the on-site
laboratory.

BOWSER-MORNER
Testing Laboratories, Inc.



OHIO LIQUID DISPOSAL, INC.
CUSTOMER SAMPLE REPORT

NIs DATE RECV'D: i1-23- 22.
CUSTOMER:  OLD Pond # .5 " DATE RUN: - 242y

SAMPLE CODE: DISCHARGED T0:  Tomd 7

SMPLE TOENTIFICATION: _Corcds e ol foe cArangdes Pty

COLOR: ) /

TEsT REsSULTS

PR i 4¢ @\ 167 ng/1
E@AL o AL, i pTe) meq/1 T Lo mg/1

@ 4 7o mg/1 @ © 5760 mg/1 :
DS OnD. 12 00O umhos /cm
(r?‘ [ ckC mg/1 @ |. oo

@,: 7730 ma/1 Total Fe: =Y mg/1

@; L9 mg/1 T cE 23 mg/1l —
/OEG{F ) 313 mg/1 " Ni: (3 me/1
“FiasH " cd: | o4 ma/1
REACTION/POND 5: " gn: 230 mq/1

- TOC : 21332 mq/1

OTHER TESTS:

REMARKS:

F:rm 202 ANALYST: SR

H-2 BOWSER-MORNER

Testing Laboratories, Inc.
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OHIO LIQUID DISPOSAL, INC.

CUSTOMER SAMPLE REPORT

NW#

DATE RECV'D: tl-23-¢y
CUSTOMER:  OLD Pond § 1 " DATE RUN: i-24- 82
DISCHARGED T0: Pad I

SAMPLE CODE:

SAMPLE IDENTIFICATION: Gveb ooyl LW %MQM P
T

COLOR:

TesT REsuLTS

gi\ o0
/ 2doc

L. e

12 o mg/1

TOTAL AL or@‘; meq/1 @
@ { 80 ng/1. S0 47900 mg/1
0s @ (2% 00D Jlmhosfcm2
GE‘ 148 OO mg/1 pGr> [.[oS
S 46 190 mg/L Total Fe: 8aTo mg/1
(€on 33 e mg/1 "o Cr: e ma/1
@:GXF ) LB, mg /1 , " Ni: i 190 ma/1
FLASH " cd: 3.48 ma/1
REACTION/POND 5: " gn: (360 mg /1
TOC: 90> ma/l
OTHER TESTS:
REMARKS :
G
Form 202 ANALYST: _CR.

BOWSER-MORNER
Testing L.aboratories, Inc.



OHIO LIQUID DISPQSAVL, INC.
CUSTOMER SAMPLE REPORT

NW# . DATE RECV'D: fl-23-22
CUSTOMER:  OLD Pond # I\ " DATE RUN: h-24-82
SAMPLE CODE: DISCHARGED TO: P d 1 2-

SAMPLE IDENTIFICATION: Gval  Cowi B b‘&_ Ald s Lo L 0tan M&,E,j
|

COLOR:

TeEst REsuLTS

{PH_ 0.3% @L RACY mg/1

@AL or@ [t Bo meq/1 @ [0 300 mg/1
(5, fhbeal 372 mg/1 Sog) 7% 400 mg,/1
DS w'm-[;,,lw': Hs . d " @ )5S 000 prmhos /cm®
Ts ECRN=S mg/1 Sp6r) [L08S
@) ds q.g';_‘, ma/1 Qal Fe: af Ao mg/1
Gii;, 26 0D mg/1 " Cr: fac mg/1
@G{F ) 26,4 mg/1 "ONi: oo mg/1
FLASH _ " cds 308 e /1
REACTION/POND 5: " gn: (240 ma/1

Tocﬁ: - B3 ma/1

OTHER TESTS:

REMARKS:

t

ANALYST: G

Form 202

BOWSER-MORNER
Testing Laboratories, Inc.



OHIO LIQUID DISPOSAL, INC.
CUSTOMER SAMPLE REPORT

NW# ‘ DATE RECV'D: H-23-82
CUSTOMER:  OLD Pond # [+ " DATE RUN: -2 -1

SAMPLE CODE: DISCHARGED TO: ”Do,,%omﬁl thaL
SAMPLE TDENTEFICATION: Grede Scnnp Delen well crvwr rme £G4 oo fduty ¢
COLOR: bv d

TesT ReEsuLTs

@, o 4o Q@@L e mg/1
C{TEU AL or(AC, 1460 meq/1l @ 7700 mg/1
S, Pl ds T mgn oy, G loo mg/1
LDE hv\i‘,_kb«vtt{ 23.6 @ 12¢ o ﬂthS/sz
(s 49 %10 mg/1 sher) |.o70
fisi 3 4o mg/1 Total Fe: 8a 7c mg/1
7Eo0 (9 con mg/1 i Cr: [LO mg/l
@g(F ) 13.2 mg/1 “ Ni: 78 mg/ 1
“FLASH " cd A 13 ma/l
_REACTION/POND S: " Zn: (o10 ma/1
TOC : 6876 mg/1
(OTHER TESTS: : r;:‘{;ar{' = 6880 ~ [
rHov T2

E e s

REMARKS: © So . MWJ L l;,:&&,_—r;d W e AHUQ

Wy -

ANALYST: G

Form 202

BOWSER-MORNER
Testing Laboratories, Inc.



HYDROGEOLOGIC INVESTIGATION

Preliminary Results and Site Assessment
Northern Ohio Treatment Facility
Vickery, Ohio

Chemical Waste Management, Inc.
3956 State Route 412
Vickery, Ohio 43464

Attention: Mr. Gary Brown

Laboratory Job No. 33767

Report No. T-20134

March 21, 1983

BowsER-MORNER
D'!_ifl'llﬁ _fa.gomfa'tér:s, The.



BOWSER-MORNER Testing Laboratories, Inc.

Founded 1911

TOLEDO DISTRICT » 122 S. St. Clair St. . P.O. Box 838 . Toledo, Ohio 43636 . 419/255-8200

March 21, 1983

Chemical Waste Management, Inc.
3956 State Route 412
Vickery, Ohio 43464

Attention: Mr. Gary Brown

RE: Hydrogeologic Investigation
Preliminary Results and
SiteAssessment
Northern Ohio Treatment Facility
Vickery, Ohio
Laboratory Job No. 33767
Report No. T-20134

Gentlemen:

The following report summarizes the preliminary results of the hydro-
geologic investigation and site assessment at the above referenced site in
Vickery, Ohio. The purpose of this work was to perform a hydrogeologic
study and site assessment in accordance with the special terms and con-
ditions set forth by the Hazardous Waste Facilities Approval Board in the
Site Permit issued December, 1981. This work has essentially been
completed; however, this study has identified a problem with the existing
groundwater monitoring well system which must be resolved through addi-
tional work. This preliminary report outlines the results of our study and
makes recommendations concerning additional work.

A separate report has been prepared to present a large volume of accu-
mulated data. The report has been prepared as a series of appendices and
contains the following information:

Appendix A - Field and Laboratory Data

Appendix B - Injection Well Logs

Appendix C - Water Well Logs

Appendix D - Background Water Quality Data

Appendix E - Aquifer Pumping Test Data

Appendix F - Statistical Analysis of Monitoring Well Data

Appendix G - RCRA Monitoring Data

Appendix H - Example Analysis of Waste Streams

CORPORATE ADDRESS ® 420 Davis Ave, ° P.O. Box 51 ° Dayton, Ohio 45401 ° 513/253-8805
KENTUCKY DISTRICT e Route 8 Wést ® P.0O. Box 636 =* Maysville, Kentucky 41056 ¢  606/564-5508
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Page 2

It should be noted that this study shows that the Northern Ohio
Treatment Facility site is well suited for the management of hazardous
waste materials and that the existing groundwater guality meets federal
drinking water quality standards. At this time there is no evidence of any
hazardous constituents having entered the groundwater at the site.

It is planned eventually to prepare and submit a detailed report con-
cerning the hydrogeologic investigation and site assessment of the Northern
Ohio Treatment Facility. This final report is planned to be issued after
the completion of the recommended additional work.

If there are any questions or if we can be of further service, please
contact wus.

Respectfully submitted,

BOWSER-MORNER, INC.

J ekl phps

Jd. Richard Hoppenjans, P.E.
Chief Engineer

ke K Ko
Julie K. Kampa, Geologist

JRH:j1

Tc~Donald McCombs
1c-Ron Shawl
1c-Jdohn A. Baker



TABLE OF CONTENTS

Page No.
Introduction 1
Site Facilities 1
Site Geology and Soil Profile | 1
Site Groundwater 4
Groundwater Data Analysis 8
Site Assessment 12
Conclusions and Recommendations 13
Prints: Sheet No
Facilities Location Plan 1
Chloride Levels 2-3-4

BowsgEr-MORNER
gublng .faﬁomfo-lia, Dna.



INTRODUCTION

A hydrogeologic investigation and a statistical analysis of accumulated
groundwater quality data has been performed for the Northern Ohio Treatment
Facility. The hydrogeologic investigation was based upon a comprehensive
soil boring and rock coring program, integrated with data available in
published and unpublished Titerature. Extensive water quality data was
available for on-site wells which dates back to as early as 1972. In addi-
tion to on-site data, background water qualtiy data was obtained from the
Ohio Department of Natural Resources, the Turnpike Commission, and other
published reports. The available water quality data was evaluated by sta-
tistical regression analysis.

Site Facilities

The location of the Ohio Northern Treatment Facility is shown on Figure
1. The groundwater flows to the north/northwest and eventually empties
into Sandusky Bay. As can be seen in Figure 1, there are no significant
population centers between the site and Sandusky Bay. The location of
Poorman's Spring and the Ohio Turnpike service plaza is also shown. These
areas will be discussed later.

As part of the study, a Facilities Location Plan was developed and a
summary of the facility history was created. Much of this information was
obtained verbally from on-site personnel. The Facilities Location Plan
{Sheet 1) is included with this report, and Table 1 provides the summary of
the facility history. This information provides locations and approximate
dates when various facilities were begun and closed at the site. Surface
water runoff is controlled at the site by a series of dikes, ditches, and a
sluice gate on Charles E. Meyer ditch. Because of the extremely flat
grade, however, surface runoff oftentimes ponds on the site at various
locations. Shown on the Facilities Location Plan is the location of all of
the current soil borings, the injection wells, and existing groundwater
monitoring wells.

The majority of the on-site facilities consist of above-grade lagoons
in which the waste materials are stored prior to final processing and
injection into the deep well system. Impermeablie on-site soils were used
to construct compacted clay dikes around each Tagoon excavation. Closure
of the lagoons has been accomplished by landfarming (no longer done at the
site), and/or landfilling sTudges left in the lagoon. The landfilling is
done by mixing the sludge with soil available in the dikes, borrow soil
materials brought from off-site, and other admixtures such as Time. The
final stabilized mixture is compacted into the previous Tagoon excavation
and capped with soil materials.

Site Geology and Soil Profile

Bedrock at the site was found to be composed of the Tymochtee dolomite
and is located from 40 to 50 feet below the existing surface elevation.
The current investigation included a detailed examination of rock cores to
a total maximum depth of about 130 feet. The rock profile was not investi-

-1- BOWSER-MORNER
Testing Laboratories, Inc.
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TABLE

1

SUMMARY OF FACILITY HISTORY

DATE TAXEN

DATE OF DATE PUT IN OUT OF DATE QF
FACILITY CONSTRUCTION OPERATION QPERATION CLOSURE CURRENT STATUS
Pond 1 1961 1961 1979 1979 Closed
Pond 2 1962 1962 1979 1979 Closed
Pond 3 19672 1962 1980 1980 Closed
Pond 4 1963 1963 1982 A 257% Closed
Pond 5 1568 1968 Active
Pond 6 1966 1966 * 1980 1980 Closed
Pond 7 1968 1968 Active
Pornd 8 1968 1968 Combined with #7
Pond 9 1969 1969 1981 k& 75% Closed
Pond 10 1971 1971 1982 1982 Closed
Pond 11 1973 1973 Active
Pond 12 1973 1973 Active
Injection Well 1 *%% 3/72 1976 1979 1980 Closed
Injection Well 1 49/79 1980 Active
Injection Well 2 6/76 1977 Active
Injection Well 3 7/76 1977 Active
Injection Well 4 7/76 1977 Active
Injection Well 5 1981 1982 Active
Injection Well 6 11/81 1982 Active
0il Recovery 1977 1977 Active
Sludge Farm 1978 1978 1978 1978 Closed
* Pond 6 was split into Pond 6 East and Pond 6 West in 1976.

** Pond 4 and Pond 9 are scheduled to be closed in the spring of 1983.
However, Chemical Waste Management plans to ask for a two-year extension
on the closing period for Pond 4.

%% Drillers logs for the injection wells are contained in Appendix B.

BOWSER-MORNER
Testing Laboratories, Inc.



from the injection wells. The Tymochtee found here is a mixture of shale,
dolomite, gypsum, and anhydrite.

The overlying soil deposits at the site are of glacial origin and two
general types of deposits are found at the site. The deposits have
measured laboratory permeabilities in the range of 10-8 to 10-9 cm./sec.
The upper portion of the soil profile is a clayey lacustrine deposit
approximately 10 to 20 feet thick. The remaining portion of the soil pro-
file, approximately 30 feet in thickness, is glacial till. While both of
these deposits are virtually impermeable, the uppper lacustrine deposit is
horizontally layered with some fine sand and silt partings. One horizontal
permeability test in this material was attempted which indicated a per-
meability of approximately 107 cm./sec. Horizoantal flow of fluids in the
soil profile will, therefore, be more likely than vertical flow.

No aquifers or significant pockets of free water were found in the soil
profile. In addition, no natural connections were found between the
existing surface and the bedrock aquifer. Cation exchange testing was per-
formed on selected soil samples which show high CEC values, approximateiy
25 or more, and pHs generally above 7.8. The natural soil conditions,
therefore, are suited to the attenuation of heavy metals. This, coupled
with the naturally impermeable soil conditions, indicate that the site is
good to excellent for the containment of the wastes.

Site Groundwater

This study identified the general characteristics and the quality of
the existing groundwater underlying the site. Figure 2 shows the levels of
groundwater in the regional area around the site. The regional rate of
flow across the site, based upon a pump test and on published Titerature,
appears to be approximately one foot per year. Utilizing the on-site
piezometers and groundwater monitoring well records, Figure 3 was developed
which shows the on-site groundwater contours. As can be seen in Figure 3,
a cone of depression exists at the site, indicating that the pumping being
done from the two production wells at the site is sufficient to develop a
relatively large cone of depression.

By reviewing existing literature and the groundwater quality records
available from the site, general background water quality parameters for
the area have been developed. Of particular interest is the study done for
the Ohio Turkpike Commission for the service plaza located just to the east
of the site. The existing groundwater contains high amounts of sulfate
which renders the water practically unusable for human drinking purposes.
The source of the sulfate is gypsum and anhydrite in the Tymochtee dolo-
mite. Previous studies have placed the base of the potable water zone at
or about elevation 600. At this site, the ground surface elevation is
approximately elevation 600 and the groundwater is found only in the
bedrock aquifer located approxmately 40 feet below the surface (elevation
560+). The water is used locally mainly for agricultural and livestock
purposes.

The data available shows the following ranges of concentration for

background water quality. Of particular interest is the sulfate and
chloride levels.

-4 - BOWSER-MORNER

Testing Laboratories, Inc.
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Parameter Range mg/1

Iron (Fe) .02 - 19
Calcium (Ca) 109 - 577
Magnesium (Mg) 71 - 177
Sodium (Na) 7 - 35
Sulfate (S0g) 128 - 1831
Chloride (C1) 5 - 46

Total Solids (TS) 340 - 8124
Total Hardness 280 - 3598
pH 7.0 - 7.4 (not mg/1)

Also of note relative to the background data is the water quality
testing which has been done on Poorman's Spring located just to the south-
west of the site. This spring 1ikely represents upstream groundwater
guality data, and is the only upstream data available for various metals.
A summary of this data is as follows.

Concentration *

Parameter {mg/1)

Iron (Fe) 0.04 - 0.13

Chrome Cr) < 0.03

Nickel (Ni) < 0.03

Cadmium (Cd) < 0.006

Zinc (In) < 0.003 - 0.008

Calcium (Ca} 528

Magnesium (Mg) 92

Phenol 0.003 - 0.013

Chloride (C1) 19 to 22

Sulfate (50q) 1148 to 1484
Conductivity 1650 to 1850 (umhos/cm?)
pH 7.17 to 7.23 (not mg/1)
Total Solids 2495 to 2655

* Based on two samples; 1980 and 1981.

-7 - BOWSER-MORNER
Testing Laboratories, Inc.



Groundwater Data Analysis

Groundwater monitoring data is available for the site beginning in
1972. In general, it appears that the quality of the data has been
steadily improving, with the most consistent data apparently starting in
approximately 1979. Table 2 provides data concerning monitoring well
construction and sampling dates for all of the on-site monitoring wells.
The water quality data has been accumulated from the files of the Northern
Ohio Treatment Facility and from Chio EPA, and has been studied statisti-
cally by regression analysis. It should be noted in any analysis of the
available data that many of the parameters that have been analyzed have
been found with concentrations near or Tess than the detection leve) of the
equipment and/or test method. There are numerous data points, therefore,
with values listed as "less than." In performing statistical analysis on
such data, it is obvious that the analysis will be biased. In addition, a
review of the actual raw data shows that there are irreconcilable discre-
pancies in some test values, indicating either operator or testing error,
and/or inaccurate recording of the data. This was particularly true for
phenol and as a consequence, statistical analysis of phenol was omitted in
some instances. Finally, as indicated above, it appears that the quality
of the groundwater testing has improved with time. This would make older
historical records more suspect than recent records. Such considerations
plus the knowledge of the major constituents of the waste streams allowed
the selection of chemical parameter indicators which were used for the sta-
tistical analysis. Generally speaking, the statistical amalysis was per-
formed for pH, phenols, sulfates, chlorides, zinc, and chrome.

Table 3 shows the summary of the regression analysis which was per-
formed on several parameters. The regression analysis for pH does not show
strong trends., Furthermore, the absolute values of the pH remain fairly
constant in a given well and were, at all times, in the general neutral
range.

The regression analysis for chloride showed strong and consistent
trends for most of the wells. The changes and trends in the chioride
levels from well to well, however, are very complex. Generally speaking,
1t appears that downstream wells have increasing levels of chloride and the
absolute values of the concentration of chloride in the groundwater under
the site are higher than background quantities. A detailed review of the
data, however, has not developed a consistent trend for all downstream or
all upstream wells. Virtually every well on the property has had signifi-
cant spikes of chloride concentration over the years at various different
times. None of these spikes appear to be specifically related to another
well or time period, with the possible exception of the installation of
monitoring wells in 1979. During this period (both before and Just after)
significant variations in concentration occurred in many of the monitoring
wells. A review of Sheets 2, 3, and 4 attached to this report show evi-
dence of the complex variations in the chloride levels.

The regression analysis for sulfates does not show strong and con-
sistent trends, except for well 4N. Examination of the data, however,
shows that there is a significant difference between upstream and
downstream sulfate levels. In general, sulfate concentrations at any given

-8 - BOWSER-MORNER
Testing Laboratories, Inc.
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TABLE 2
MONITOR WELL CONSTRUCTION SUMMARY

QLNR Mean Sen Level Flev.
CWM CEPA Depch Yoar Log 1983 Survey
No. No, (feer) Casing brilled CWI Dates Sampleod Date Abandoned Number T0C TOG Rematks
1 - e 3" galvanized steel 1578 af79 - K79 6/79 - Filled -- 606.133 606, 2 -~
with cement
¥ - 200 6" PYC cascd to 60' 1979 71179 - present -- 554277 609,17 607 .4 --
1A -- 18.5% 6" PYC perforaced 1979 6 Months 1980 -- 609.95 608.4 --
2 -- 150 4" palvanfzed sceel 1976 2/76 - present
Cap 12/80-6/81 Buried under drive Used for washing trucks
1 - -- 3" galvanized steal 1976 6/76 - 9776 §/79 - Filled
with cement -- 605,76 0% . 8 --
IN -- 50 6" PVC cased to 48’ 1979 7/79 -~ present - 554276 606.75 605,13 --
A -~ l4'er18'1 4" PVC perforated 1976 4/76 - present -- -- 606,37 604, 7 -
Gap 1/82-3/82
[ 1 55 6" ghalvanized steel 1972 CW 8/74-6/179 June, 1979 L25054 609,43 608.2 Hand pump
QEPA '72-6/798
4N i 50 6" PVC cased to 48’ 1979 CWM 7/7%9-present -- 554274 60884 608.0 --
QEPA 7/79-present
5 7 56'or51'? 4" galvanized steel Unknown  CWM 7/74-present -- -- Location Uncertain Lab well
cased to 50' OEPA '72-present
& -— = " galvanized steel 1976 4716 ~ 6779 6/79 - Filled -- 609.36 608. ¢
with cement
6N we 50 §" PVC cased to 46' 1979 7/79 - present -- 554273 510.8% §08.5 .
6n - '270f18'T 4 opye perforated 1976 4/76 - 1/81 -- 608,67 608.67  Mower broke casing off 1982
Gap 12/76-2/77
7 .- 55 6" PVC cased to 45.5' 1979 7/19 - present -n 554275  610.26 608.1 --
8 ! 50 4" galvanized steel 1979 CWH 9/79-present -- 405085 612,88 611.8 Eckhart home empty since }981
cased to 47' QEPA '72-present



Table 2 continued -~

ODNR Mean Sea tevel Elev.
CWM OEPA  Depth Year Log 1983 Survey
No. No. (feet) Casing Drilled CWI{ Dates Sampled Date Abandoned Numbet TOC T0¢ Remaris
-- 4 56 4" galvanized stecl 1957 CEPA '74-'80 -- 199085 - 605t Emery house
cased to 44.5'
- 7 Galvanized stecl Unknown  OEPA '72-'74 1974, pump -- -- 5055 Hand pump
broke
-- i 56 4 1/4" cased to 43,5 1956 oEPA '75-'79 1979 182754, == 5167 Certensberger home
1 11 -~ 60 6" PVYC cased to 47.5' 1981 1/82-present -- 60222L 6D%.79 608. & -
E; 12 -- 65 6" PVC cased to 47' 1981 1/82-present -- 602225  608.38 606.1 --
' 13 - 60 6" PVC cased to 48' 1981 1/82-present .- 6062222  605.27 603.7 --
Ind. == 75 6" PVC cased to 48' 1981 -- -- 602223 606.413 604, 7 Not a monitor well
Well
LEGEND
Cwd - Chemical Waste HManagement
OEPA - OChio Environmental Protection Agency
T0C - Top of Casing

*ouj 'sanojeloqer] 3unsay,

TOC - Top of Ground
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TABLE 3

SUMMARY OF REGRESSION ANALYSIS

CHEMICAL PARAMETERS

*ou] *sanojeloger] Burisay,

_‘['[_

JHUNAON-YISHAOL

pH CHLORIBES SULFATES ZINC CHROMIUM
Well
No. m T m r m r m r m r
2 -0.003 -0.07 30.5 0.81 -0.14 -0.03 -0.12 i0'70 -0.003 ~0.B0O
5 0.006 -0.23  -0.65 -0.18  3.96  0.25  -0.03 -0.84  -0.002 -0.74
1N -0.025 -0.71 377 0.92 -25 -0.71 0.01 0.67 -0.001 -0.90
3N 0.012  0.47 -23.7 -0.15 -48 ~0.64 0.0035 0.71 ~0.001 -0.93
4N 0.116 0.68 ~134 -C.73 475 0.90 g.012z  0.93 -0.003 -0.92
h ~0.051 -0.59 93 0.93 4 0.48 0.0056 0.87 -0.002 -0.92
7 0.009 0.77 ~-37 ~0.77 -14 -0.57 ¢.005  0.97 -0.003 -0.88
m = slope of regression line in mg/liter/year of record

correlation coefficient



time increase slightly to the northwest, parallel to regional groundwater
flow. This same downgradient increase was observed by Schaefer and Walton
in their report to the Ohio Turnpike Commission, and is a function of
bedrock mineralogy and time. Tnere is no indication that any additional
sulfate concentrations are reaching the wells.

The regression analysis for zinc showed some definite trends and a
reasonable correltation factor in most of the wells. Because of the galva-
nized steel casings or abandoned steel well casings located near certain
wells, the concentrations of zinc may be affected by previous construction
in the area. Furthermore, all of the zinc concentrations are extremely low
and generally within the concentration level of testing done at Poorman's
Spring. It is not felt that this site is in anyway influencing zinc Tevels
with the possible exception of effects caused by the well casings.

The analysis of chromium indicates a strong trend for decreasing chro-
mium values in the groundwater. Background information from Poorman's
Spring indicates that the natural levels present are less than 0.03 mg/1.
The on-site concentrations are below or around that value. The chrome at
these concentrations could be present in the groundwater.

Site Assessment

The overlying soil profile is composed of uniformly clay-rich deposits
with low permeability. The underlying bedrock aquifer is very highly
mineralized and is naturally of Tow quality. Because the clay-rich soils
prevent migration of waste constituents into the groundwater, and because
the existing groundwater is already of Tow quality, it appears that the
site represents a relatively good geological Tocation for management of
hazardous wastes. Furthermore, the site is generally far removed from
dense population centers, further 1imiting possible negative effects.

The high Tevels of chlorides indicate that some groundwater quality
change is occurring across the site. However, parameters other than
choride do not provide any indication of groundwater quality degredation.
In fact, all parameters tested are below the federal drinking water stan-
dards, except for coliform levels. High chloride levels are found near the
center of the site, with intermediate chloride Tevels downgradient of the
site. The waste liquids at the site are high in chlorides content and,
therefore, it may be logical to conclude that the changing chloride levels
in the groundwater are the results of liguids escaping from the site. This
study, however, has not identified any mechanism through which such escape
of liquids could be occurring.

Natural sources for the chloride have been considered. The Tymochtee
dolomite, although an evaporative deposit, is not known to contain salt
deposits. Furthermore, based on existing knowledge of the location of high
chloride brine and because of the careful construction of the injection
wells, it does not seem iikely that the chloride level is the result of
contamination from deep salty brines. Surface sources for the chlorides
also have been considered. For example, road salt utilized on the turnpike
and Tocal roads could be adding to the chloride level in the groundwater.
Sodium chloride has also been used on-site as a dust suppressant. Chloride

- 12 - BOWSER-MORNER
Testing Laboratories, Inc.



contamination could also be the result of normal drilling and reworking of
the deep wells. (In order to prevent escape of waste fluids which have
been injected into the deep well, salt brine is used to "kill" the well
prior to reworking. Reworking of the deep wells can occur as often as 6 to
12 times per year. DOuring this process, salt and acid brine is often
spilled on the ground surface around the deep wells.) This source of
chlorides has been identified as the most likely source of the elevated
levels.

By carefully researching the construction records relative to moni-
toring weil installation on the site, it has been determined that the
existing monitoring well system may be providing a conduit through which
high chloride runoff, such as salt brine, may be entering the local! ground-
water. Information on the construction of the monitoring wells indicates
that the monitoring wells have not been adequately sealed, leaving a highly
permeable annular space around the outside of the casing. Indeed, some of
the groundwater monitoring records would indicate that high chloride levels
appeared immediately after installing new monitoring wells in 1979 in an
area where chloride levels had historically been Tow.

The combination of leaking monitoring wells and the spillage of salt
and/or acid brines at the various deep well locations could explain the
apparent erratic and complex chloride concentration data. For example,
monitoring wells numbered 11, 12 and 13 all show elevated chloride levels.
The groundwater flow, however, is towards the lagoons. [If the lagoons were
ieaking, then these wells should not show elevated levels. Furthermore,
the chloride level spikes do not occur in all affected wells at the same
time or with the same trends. The sporatic nature of the deep well
reworking and possible salt spillage would help to explain the lack of con-
sistent trends.

The combination of imperfectly sealed wells and surface salt and/or
chloride spillage also helps to explain the chloride level data in wells
numbered 1IN and 2. Well Z has been used more or less continuously and,
therefore, has purged the well of chlorides which may be entering through
the well bore. The chloride levels in this well have tended to be Tess
variable and of lower overall concentration than well 1IN, which is relati-
vely close by. Well numbered "IN® on the other hand, is not pumped regu-
larly and is located in a diked area where chloride spillage could easily
be concentrated.

CONCLUSIONS AND RECOMMENDATIONS

The study has shown that the site is hydrogeologically suited for man-
agement of hazardous wastes by methods which use landfarming, landfilling,
and Tagoon systems. The area is underlain by naturally impermeable soil
which is preventing the migration of waste constituents into the underlying
aquifer. In addition, the existing groundwater quality is poor and moves
across the site at a very slow rate. Finally, the normal operational
pumping at the site has developed a cone of depression which further limits
movement of site groundwater. The combination of all these factors minimi-
zes the possibility of negative impacts on the groundwater.

- 13 - BOWSER-MORNER
Testing Laboratories, Inc.



The study has identified a problem with the existing monitoring well
system. In order to better define the nature of this problem and to
correct the situation, additional work must be performed at the site. It
1s recommended that four new monitoring wells be established at the site at
the Tocations shown on Figure 4. These wells should have minimum 4 inch
inside diameter casing and be equipped with permanent submersible pumps .
These wells should be immediately monitored for chloride levels and new
RCRA quarterly monitoring established. In order to assess the condition of
the existing wells, each should be checked with fluorescent dye to deter-
mine the integrity of the casing and the well seal. Should the seals prove
to be improper, the wells will need to be properly sealaed and/or abandoned.

Groundwater quality analysis from the new wells should confirm the
results of this study. 1In general, the proposed downstream wells are
removed from the areas where previous well installations may have con-
taminated the groundwater. Wells numbered 16 and 17 have been located to
show that high chloride levels present in wells 11, 12, and 13 are not
migrating downstream. Furthermore, their Tocation will indicate the extent
of the contamination if, for some reason, migration has taken place. Wells
numbered 15, 16, and 17 will be downstream monitoring wells and well No. 14
will be the upstream monitoring well (for natural water gradient
conditions). Considering the pumping being done at the site, all four new
wells will be upstream of the waste management facilities.

The actions recommended above should resolve the questions of high
chloride levels. Because normal pumping at the site is purging the ground-
water system, there does not appear to be any need for emergency action.
Furthermore, no hazardous constituents have been found in the groundwater,
even though priority pollutants analysis has been performed twice at the
site. The existing groundwater meets drinking water standards. Finally,
the natural groundwater flow velocity at the site is slow (one foot per
year) and, therefore, any possible contamination should not escape the praop-
erty boundaries for several years,

- 14 -
BOWSER-MORNER
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HYDROGEOLOGIC INVESTIGATION

Preliminary Data Summary
Northern Ohio Treatment Facility
Vickery, Ohio

ligSth;
}R";ﬂv /5' a‘"‘i,tﬁ:‘
Chemical Waste Management, Inc. Z§;~13\
3956 State Route 412 ~

Vickery, Ohio 43464

Attention: Mr. Gary Brown

Laboratory Job No. 33767

March 14, 1983

BowsER-MORNER
Testing Laboratories, Tne.



BOWSER-MORNER Testing Laboratories, Inc.

Founded 1911

TOLEDO DISTRICT e 122 S. St. Clair St. e P.0. Box 838 . Toledo, Ohio 43696 ° 419{255—8200

March 14, 1983 ‘ . 2 b
¢ "’/9/'/”9 )
: ?\_/ {QJ‘\
Chemical Waste Management, Inc. — , % ,6/9 N

A
3956 State Route 412 .
Vickery, Ohio 43464

Attention: Mr. Gary Brown

RE: Hydrogeologic Investigation
Preliminary Data_ Summary
Northern OhiofTreatment Facility
Vickery, Ohio
Laboratory Job No. 33767

Gentlemen:

The following report consists of a series of appendices which contain
accumulated data from the above referenced study of the site in Vickery,
Ohio. The hydrogeologic study and site assessment was performed in accor-
dance with the special terms and conditions set forth by the Hazardous
Waste Facilities Approval Board in the Site Facility Permit issued December
19, 1981. The data contained in this report is the result of that study.
This report is intended to be an addendum to a preliminary hydrogeologic
analysis and site assessment which has been prepared for the site. The
data contained in this report verifies the conclusions reached in the pre-
liminary site assessment report.

It is planned to eventually assimilate this data into a final report
which will describe the hydrogeologic conditions at the site and which will
assess the site as a hazardous waste disposal facility. At the present
time additional work is being recommended in order to be able to finalize
the site assessment portion of the project.

If there are any questions or if we can be of further service, please
contact us.

Respectfully submitted,
BONSER MORNE INC

Q? f*%e/ C?QDH\
Richard Hoppenjans, P.E.
Chief Eng1neer

ij;;uﬁﬂe, %i;¢1¢z7ﬁa4(_

Julie K. Kampa, Geologist

JRH:j1
1c-Donald McCombs
1c-Ron Shawl

CORPORATE ADDRESS . 420 Davis Ave. . P.O. Box 51 . Dayton, Ohio 45401 ° 513/253-8805
KENTUCKY DISTRICT ¢ RouteB8West = P.O.Box636 = Maysville, Kentucky 41056 ¢  606/564-5508




NOTE:
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OHIO LIQUID DISPOSAL, INC,
CUSTOMER SAMPLE REPORT

N [/[{);50 DATE RECV'D:__ 1o [21 |80
CUSTOMER: _ Spnloecy ol DATE RUN: tof22{ g0
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SAMPLE IDENTIFICATION: SJ&‘,(M e nns Ao i RO Lo M@Vﬁh £ S d
COLOR: ¢ Yrun Awuo, w&?odw d ol Tew R, 233
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OHIO LIQUID DISPOSAL, INC.

13

CUSTOMER SAMPLE REPORT
e L2237 b DATE RECV'D:___ o224 {8/
CUSTOMER:  Stusamrh. Paccomm Creeck QDr;.\g DATE RUN: 2-26 5]

Adel bt
SAMPLE CODE:

POC. LSRN BTy

S,I‘)Y 1 -/\r“a-\j

sanpLE 1DENTIFICATIONS S Bur face water .

DISCHARGED TO:

COLOR: _ Cren I+ MFW&& S‘e(:({‘; ] S"‘Fﬁ,’v\q uaMlﬂmdx Odth

TeEsT ReslrLrTs

FH) 7.23 4P PHENDL 0 _O0a% mg/1
TOTAL AL or AC L) Ao mg/1
Yo mg/l1 Ts0p V4 5y ng/1

! 1650 prhos /cme.

2955 mg/1 SpGr |
. Total Fe: o2 1% mg/1
( g ng/1 " or. 4 2.53 mg /1
Josd(r ) {3 ma/1 CNL o e -
FLASH c,:: wnelle " ca: L O oo mg/1
REACTION/POND 5: I " Zn: L o.o03 myg/1
TOC: NA. mg/1

OTHER TESTS: Sampling Temperature: ?.0 Oc

Dissolved Oxygen: 3 0 mg/1

REMARKS:

=
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]
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ANALYST: '\ B f?
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Phenol, mg/l

Well No. 1N
Date Sampled _ 3-3-82
J/TOHl, mg/1 < 0.010
TCHp, mg/1 0.034
TOH3, mg/l 0.050
/ chloride, mg/l 2300/
/sulfate, mg/1 1670
Nitrate N, mg/l 0.20
Fluoride, mg/1 2.0
Ammonia N, mg/1 2.68
T. Cyanide, mg/l < 0.25
V/Iron, ug/1 400
Manganese, ug/l < 5
Arsenic, ug/l <5
Barium, ug/1 30
Cadmium, ug/l 3
Chromiwm, ug/1 <5
Lead, vg/l <5
Mercury, ug/l <. 0.1
Selenium, ug/l 6
Silver, ug/1 >0
T. Coliform, <1
Col/100 mi :
Endrin, ug/1 £ 0.2
Lindane, ug/l £ 0.2
Methoxychlor, ug/l £.10
Toxaphene, ug/l < 5
2,4-D, ug/1 £ 100
2,4,5-TP Silvex,ug/l  L10
100y, Mg/ 30.3
/ 10C2, mg/1 30.3
' TOC3, mg/1 30.8
m4r I“g/l 30.2
V/pﬂ' units 7.18
PH, units 7.18
M, units 7.18
pH, units . 7.20
/ Conductivity, whos/cm 4980
snductivity, umhos/cm 5100
Conductivity, uthos/an 5070
Conductivity, uthos/an 5150
< 0.001

TARIE 1-

1st Quarter.1982
CHEMICAL WASTE MANAGEMENT
| GROUNDWATER ANALYSES

2 3N
. 2-24-82  2-24-82
< 0.010 0.054
< 0.010 0.010
< 0.010 0.042
0.015 0.094
308 v 390v
1820 1430
0.12 0.70
1.7 0.7
1.26 0.28
£ 0.25 < 0.25
910 220
30 40
£ 5 < 5
20 40
£ 2 L 2
£5. < 5
£ 5 L 5
<. 0.1 - £ 0.1
10 £ 5
£ 3 < 3
L1 <1
Z 0.2 £ 0.2
< 0.2 £, 0.2
£ 10 Z 10
L. 5 £, 5
£_100 <100
£, 10 £ 10
30.4 75.6
30.2 75.3
30.5 75.6
31.1 75.8
7.25 7.12
7.33 7.16
7.38 7.18
7.38 7.19
2300 2180
2310 2220
2380 2300
2400 2330
< 0.001

G-1

<, 0.001

4N

0.031
0.045
0.059
0.016
1940
0.12
0.8
0.86
< 0.25
1040
160
<5

~J
WSO
L]
[

N

NMENANN NAAARAA

-0
Lo}

23.5
23.8
23.5
23.9
7.16
7.21
7.23
7.25
1820
1850
1900
1960
0.002

_66.5V

5

.2-24-82 3-3-82

0.048
< 0.010
0.016
0.1
. _45.27
1790



Well No.
Date Sampled

TCHY, m3/1
TCHp, mg/1
TOH3, mg/1
TOHy, mg/Ll
Chloride, mg/l
Sulfate, mg/l
Nitrate N, mg/L
Fluoride, mg/1
Ammonia N, mg/l
T. Cyanide, g/l
Iron, ug/l
Manganese, ug/l
Arsenic, ug/l
Barium, ug/1l
Cadmium, ug/l
Chromium, ug/1l
lead, ug/1
Mercury, ug/l
Selenium, ug/1
Silver, ug/l
T. Coliform,

Co0l/100 ml
Endrin, ug/l
Lindane, ug/1
Methoxychlor, ug/l.
Toxaphene, ug/1
2,4-D, ug/1
2,4,5-TP Silvex, ug/1
T0Cy, mg/1
TCCo, mg/1
TOC3, mg/1
T0Cy, ™3/l
pH, units
pH, units
pH, units
pH, units
Conductivity, unhos/cm
. Conductivity, umhos/cm
- ~onductivity, urhos/an
- _onductivity, umhos/cm
Fhenol, mg/1

TARLE 1 (Cont'd)

1st Quarter 1982
CHEMICAL WASTE MANAGEMENT
- GROUNDWATER ANALYSES

£_0.004

6N 7 8 11 12 13
3-3-82 2-24-82 2-24-82 2-24-82 3-3-82 3-3-82
0.081 0.015 0.010 0.031 0.016 0.068
0.210 0.010 0.010 0.023 0.048 0.051
0.240 0.010 0.010 0.035 0.030 0.019
0.130 0.010 0.011 , 0.019 0.061 0.120
1610 / . 35.9 / 8.6 v 697 v 926 v/ 765 v~
1760 1670 1730 1960 1840 18707
<, 0.05 0.11 0.47 0.11 0.06 1.28
1.2 1.2 1.5 1.3 0.64 1.8
1.90 0.23 1.76 1.76 1.87 0.26
< 0.25 < 0.25 £ 0.25 < 0.25 < 0.25 ~ 0.25
140 170 2650 190 310 120
30 30 110 190 330 40
< 5 Z5 <5 < 5 <5 < 5
30 30 30 60 30 A
10 Z 2 < 2 < 2 9 6
Z 5 Z 5 < 5 £ 5 Z 5 < 5
< 5 < 5 < 5 <. 5 £ 5 < 5
< 0.1 Z. 0.1 < 0.1 < 0.1 Z_ 0.1 < 0.1
£ 5 < 5 £ 5 < 5 5 £ 5
50 < 3 £ 3 < 3 < 3 < 3
< 1 < 1 _ < 1 <01 Z 1
£ 0.2 £ 0.2 <. 0.2 £ 0.2 £ 0.2 < 0.2
<. 0.2 Z 0.2 Z. 0.2 £, 0.2 < 0.2 = £ 0.2
< 10 £ 10 £ 10 £ 10 <_ 10 £ 10
Z5 £ 5 £ 5 < 5 L. 5 £. 5
< 100 £ 100 <100 £ 100 <. 100 £, 100
Z.10 <10 Z.10 £ 10 £, 10 Z_ 10
28.8 24.6 50.4 24.2 57.3 20.4
28.2 24.3 51.4 23.2 57.5 20.6
28.3 24.1 54.7 25.4 56.3 21.1
28.7 24.9 52.5 25.2 56.0 21.2
7.18 7.25 7.12 7.34 7.20 7.43
7.18 7.32 7.18 7.35 7.21 7.40
7.19 7.33 7.20 7.35 7.20 7.39
7.18 7.35 7.20 7.37 7.19 7.40
4280 1700 1950 2800 3290 2900
4400 1720 1980 2900 3360 2950
4490 1780 1990 2960 3480 3010
4600 1800 . 2010 3050 3500 3100
< 0.001 <£_0.001 <, 0.001 £ 0.001 < 0.001



Well No.

Gross Alpha

Gross Beta

Radium 266

Radium 228

< 9.9

I+

38.0 £ 10.0
3,05 0,22

1.86 £ 1.49

TABLE 1 (Cont'd)

CHEMICAL WASTE MANAGEMENT

Radiolegical Parameters

All in pCi/l

6N

< 7.0
30.0 ¥ 6.0
1.85 £ 0.019

NN

NN - Analysis not needed

12

< 5.0

20.0 £ 5.0

0.67 £ 0.09

NN

13

< 5.0

19.0
1.15

1+

5.0

0.012



TABLE 2 .
© 2nd Quarter 1982
GROUNIMATER ANALYSES

Well No. 1N 2 ' 3N 4N 5 6N
Date Sampled 5-12-82 5-5-82 5-5-82 5-5-82  5-12-82 5-12-82
TOH1, mg/l 0.031 0.010 £ 0.010 1.130 0.071 . 0.054
TCH,, mg/1 0.058 0.010 < 0.010 0.660 0.042 0.052
TOH3, mg/1 0.046 0.010 0.010 1.330 0.062 0.130
TOH4, mg/1 0.086 0.010 0.015. 0.830 0.064 0.072
Chloride, mg/1 2180 ./ 280 / 376 V- 50.7+" 38.2 v 1630/
Sulfate, xg/1 1810 1870 1510 2190 1770 . 1870
Nitrate N, mg/1 0.19 0.05 . 0.016 0.12 0.13 0.18
Fluoride, mg/l 1.9 2.2 1.0 1.1 1.7 1.4
Ammonia N, mg/l 2.50 1.16 0.07 0.05 0.82 1.70
T. Cyanide, mg/1l 0.25 0.25 0.25 0.25 . 0.25 . 0.25
Iran, uwg/l 547 1030 68 R 91 . 2250 165
Manganese, ug/l 44 23 18 36 54 50
Arsenic, ug/l A £ 5 <5 L5 £5 < 5
Barium, ug/1 : 10 4 - 18 14 26 35
Cadmium, ug/1l £ 5 < 5 <5 < 5 < 5 £ 5
Chramium, vg/1 17 11 10 8 £ 5 17
Lead, ug/l 20 £ 5 £ 5 < 5 8 5
Mercury, ug/l < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Selenium, ug/l <5 6 <5 7 £ 5 < 5
Silver, ug/1 Z 5 £, 5 L5 <, 5 £ 5 <5
T. Coliform, ' L 2.2 < 2.2 < 2.2 L 2.2 < 2.2 < 2.2
Col/100 ml : : -
Endrin, ug/l £ 0.2 L 0.2 £ 0.2 £ 0.2 L 0.2 @ Z£0.2
Lindane, ug/l <. 0.2 < 0.2 £ 0.2 < 0.2 £ 0.2 £ 0.2
Methoxychlor, ug/l - £.10 < 10 <. 10 < 10 Z 10 < 10
Toxaphene, ug/l1 £ 5 £ 5 L5 < 5 < 5 < 5
2,4-D, ug/1 £.100 <100 <4 100 <, 100 £ 100 <. 100
2,4,5-TP Silvex, ug/l < 10 £, 10 < 10 <, 10 Z. 10 <. 10
TOC, mg/1 28 31 72 22 42 30
TOC,, mg/l 28 31 70 21. 41 - 30
T0C3, mg/1 29 30 70 - 23 41 30
T0C,, mg/1 28 30 . 70. : 23 41 . 30
pH, units 7.20 - 7.33 7.30 7.21 7.25 7.41
pH, units ' 7.20 ° 7.36 7.30 7.22 7.24 7.39
pH, units 7.19 7.38 7.30 7.21 7.24 7.42
pH, units 7.18 7.40 7.31 7.22 7.22 7.40
Conductivity, urhos/cm 5900 2500 2490 . 2060 2290 5100
nductivity, uthos/cn 5920 2350 2400 2100 . 2300 5100
conductivity, umhos/amn 5700 2530 2510 2120 2250 4840
Conductivity, uthos/cm 5800 2530 2520 2160 2290 4980
Phenol, mg/1 £ 0.001 <£0.001 << 0.001 << 0.001  <0.001 ~<0.001

G-4



TABIE 2 (Cont.' d)
2nd Quarter 1982
GROUNDWATER ANALYSES

Conductivity, urhos/am
Phenol, mg/l

. *Parameter exceeds MCL's

< 0.001 <« 0.001 < 0.001 < 0.001

G-5

Well No. 7 8 1 12 13 3n
Date Sampled 5-5-82  5-5-82 5-5-82 5-12-82 5-12-82  5-5-82
TCH1, g/l < 0.010 &£ 0.010 £ 0.010 0.111 0.012 . < 0.010
TCHy, mg/1 £ 0.010 0.012 < 0.010 0.164 0.017 < 0.010
TOH3, g/l < 0.010 <« 0.010 < 0.010 0.096 0.044 < 0.010
TOHy, my/1 £, 0.010 0.011 <. 0.010- 0.182 0.072 0.012
Chlaride, mg/1 28.9.  31.7v 584, 549 / 640 v/ 13.4 )/
Sulfate, mg/l 1910 1600 2290 1950 1960 118
Nitrate N, mgy/l 0.18 0.14 0.10 0.15 0.14 0.17
Fluoride, mg/l 1.3 1.9 1.7 0.7 2.0 0.3
amonia N, mg/l1 0.09 0.73 1.91 0.86 0.04 0.08
T. Cyanide, mg/1 < 0.25 £ 0.25 £.0.25 £ 0.25 £ 0.25 < 0.25
Iron, ug/l 138 1240 252 237 202 63
Manganese, ug/l 35 60 153 278 59 42
Arsenic, ug/l < 5 £ 5 < 5 <L 5 P £ 5
Barium, ug/l 19 23 32 47 53 28
Cadmium, ug/l < 5 < 5 < 5 < 5 5 <. 5
Chramium, ug/1 3 6 12 11 7 < 5
Lead, ug/l 14 < 5 £ 5 Z 5 £ 5 <. 5
Mercury, ug/l1 Z 0.1 £ 0.1 £ 0.1 < 0.1 &£ 0.1 < 0.1
Selenium, ug/1l Z 5 < 5 L 5 <5 < 5 < 5
T. ‘Coliform, 5.1 L 2.2 < 2.2 L 2.2 L 2.2 —_—
Col/100 ml
Endrin, ug/l < 0.2 £ 0.2 £ 0.2 < 0.2 < 0.2 < 0.2
Lindane, ug/l < 0.2 <« 0.2 < 0.2 < 0.2 . «£ 0.2 < 0.2
Methaxychlor, ug/1 < 10 £ 10 £ 10 <. 10 < 10 <. 10
Toxaphene, ug/1 < 5 < 5 £ 5 < 5 < 5 < 5
2,4-D, ug/1 £ 100 < 100 < 100 <. 100 <, 100 < 100
2,4,5-TP Silvex, ug/1 £, 10 £ 10 £.10 £_ 10 "L 10 <, 10
TOC;, mg/1 24 39 23 61 21 77
ToC,, mg/l 24 40 .25 61 21 78
TOC3, mg/1 29 40 26 58 22 76
TOCy, mg/1 25 44 26 57 22 76
pH, units 7.36  7.15 7.32 6.97 7.39 7.25
pH, units 7.38 -7.15 7.32 6.95 7.39 7.25
pH, units 7.39 7.16 7.34 6.95 7.42 7.36
. pH, units 7.40 7.18 7.35 6.93 7.38 7.28
Conductivity, uthos/an 2000 2050 3300 3500 3480 580
ranductivity, uthos/cm 2010 1990 3350 3450 3400 570
nductivity, uthos/an 2040 2060 3400 3460 . 3500 580
1950 1900 3380 3400 3500 570

<. 0.001 << 0.001



Well No.

Z

11

13

TARLE 2 (Cont'd)
CHEMICAL WASTE MANAGEMENT
Radiological Parameters

All in pCi/l

Gross Alpha Gross’Beta Radium
<5.2 16.8 * 4.6 2.34 t
<7.9 18.4 * 8.0 1.83 %
<6.9 <8 0.33 %
<5.9 <79 0.6 F
<12.1 10.7 + 7.2 | 1.68 =
<11.2 16.8 % 7.5 3.03 T
<9.0 10.0 ¥ 6.9 1.02
<9.3 10.5 £ 7.9 1.04 %
<4.7 15.7 * 7.4 NN
<10.3 9.8 T 7.0 0.05 *
<10.3 . 15.7 % 7.4 1.17 £
13.7 £ 5.1 | 33.6 ¥ 3.1 0.92 t

NN - Analysis not needed

226

0.18

0.21



TARIE 3. -
3rd Quarter 1982

" GROUNDWATER ANALYSES

Well No. 1N 2 3N 4N 5 6N
Date Sampled g-12-82 8-12-82 8-12-82 8-12-82 8-10-82 8-10-82
TOH), mg/1 0.057 0.010 0.022 0.095 < 0.010 0.509
TCHy, mg/1 0.051 0.010 0.026 0.059 < 0.010 0.178
TOH3, mg/1 0.021 0.017 0.023 0.099 < 0.010 0.159
TOHy, mg/1 0.011 0.010 0.019- 0.087, 0.022 0.261
Chloride, mg/1 1390 279/ 336 v 31.5 17.7 v 14207
Sulfate, mg/1 1520 1660 1300 1750 1620 1670
Nitrate N, mg/1 0.14 £ 0.05 0.09 0.95 0.10 £ 0.05
Fluoride, mg/1 1.4 1.6 0.7 0.8 1.3 1.0
Ammonia N, mg/l 2.73 — — — ol.21 2.31
T. Cyanide, mg/l < 0.25 < 0.25 <0.25 < 0.25 < 0.25 < 0.25
Iron, ug/l 891 1610 52 40 4070 631
Manganese, ug/l 116 32 110 21 122 130
Arsenic; ug/l <5 7 <5 <5 6 < 5
Barium, ug/1l 38 7 51 8 33 56
Cadmium, ug/l £5 <5 <5 <5 <5 <5
Chramium, ug/1 1 L5 28 1 1 S
Lead, ‘ug/1 <5 <5 <5 < 5 <5 <5
Mercury, ug/]_ £ 0.5 < 0.1 < 0.1 < 0.1 < 01.5 < 0.5
Selenium, ug/1 £ 5 £ 5 < 5 < 5 < 5 £ 5
Silver, ug/l < 5 < 5 < 5 < 5 L5 <5
T. Coliform, < 2.2 2.2% < 2.2 < 2.2 < 2.2 < 2.2
Col/100 ml : | :
Endrin, ug/1 < 0.2 < 0.2 < 0.2 < 0.2 "< 0.2 < 0,2
Lindane, ug/l < 0.2 < 0.2 Z 0.2 < 0.2 < 0.2 Z 0.2
Methoxychlor, ug/l < 10 < 10 £ 10 < 10 < 10 < 10
Taxaphene, ug/l <5 £ 5 < 5 < 5 < 5 £ 5
2,4-D, ug/l < 100 <.100 £ 100 < 100 < 100 < 100
2,4,5-TP Silvex, ug/1 <10 <10 £ 10 <. 10 <, 10 £ 10
TOC;, mg/l 1.5 34 81 22 3.3 4.8
TOC,, mg/1 1.8 34 81 23 3.0 5.5
T0C3, mg/l 1.7 34 80 23 3.3 5.0
TOC;, mg/l 1.9 34 80 23 5.0 4.6
pH, units 7.12 7.21 6.96 7.37 7.18 7.15
pH, units 7.15 7.31 7.00 7.38 7.17 7.16
pH, units 7.20 7.37 6.96 7.40 7.15 7.14
pH, units 7.20 7.36 7.00 7.38 7.16 7.15
Conductivity, urhos/cm 3000 2620 2790 2180 2060 5050
snductivity, wthos/am 5180 2580 2600 2170 2100 5200
conductivity, urhos/an 5180 2590 2610 2180 2180 5250
Conductivity, wrhos/cu 5200 2600 2600 2190 2190 5300
Phenol, ma/l £0.001 <0.001 << 0.001 < 0.001 < 0.001 < 0.201
— — - 4.2 — 4.

Depth to Water, m
*Parameter exceeds MCL's

NOTE: Ammonia nitrogen tests not run by lab
G-7

4.2

in error for wells 2, 3N, 4N, 7 & 8



Well No.
Date Sampled

TOH1, mg/1
TCH,, mg/1
TOH3, mg/l
TOHy, mg/1
Chloride, mg/l
Sulfate, mg/1 -
Nitrate N, mg/l
Fluoride, mg/1
mmmonia N, mg/l

~+ T. Cyanide, mg/1
o Iron, uwg/l

Mancanese, ug/l
Arsenic, ug/l
Barium, ug/l
Cadmium, ug/l
Chramium, ug/l
Lead, uwg/1
Mercury, ug/1
Selenium, ug/l
Silver, ug/l
T. Coliform,
. Col/100 ml
" Endrin, ug/1
Lindane, ug/1
Methoxychlor, ug/l
Toxaphene, ug/l
2,4-D, vg/1
2,4,5-TP Silvex, ug/1
:._:']-C(:l, mg/l

TOC3y, mg/1
TOCy, ma/1
‘PH, units
pH, units
| D, units
’ pr units
Conductivity, urhos/an
C Juctivity, uthos/cm
Conductivity, urthos/cm
Conductivity, unhos/an
Phenol, mg/1

TABLE 3 {Cont'd)

3rd Quarter 1982

CHEMICAL WASTE NmpAGEMENT
GROUNDWATER ANALYSES

7 8 . 11 12
8-10-82 8-10-82 .. 8-10-82 8-10-82
0.660%* - 0.029 0.027 0.044
0.640 0.020 0.024 0.019
0.540 0.021 0.027 < 0.010
0.630 0.032 0.028 0.012
128 30 549 452 v~
1600 1570 1870 1830
£ 0.05 < 0.05 < 0.05 0.09
1.3 1.4 1.2 0.4
; _— o 1.29
< 0.25 < 0.25 < 0.25 £ 0.25
91 1630 400 635
14 90 173 ~420
£ 5 < 5 < 5 < 5
10 50 30 22
£ 5 L 5 < 5 £ 5
8 < 5 < 5 6
<5 5 5 £ 5
£ 0.1 < 0.1 £ 0.1 < 0.5
< 5 5 < 5 < 5
< 5 5 <5 <. 5
< 2.2 £ 2.2 L 2.2 < 2.2
< 0.2 < 0.2 < 0.2 < 0.2
£ 0.2 £ 0.2 < 0.2 < 0.2
£ 10 < 10 £ 10. < 10
Z 5 2.5 < 5 < 5
£.100 £ 100 <. 100 < 100
<. 10 < 10 <2 10 < 10
30 42 30 11
30 42 30 11
30 42 30 11
31 42 30 10
7.14 7.07 7.39 6.92
7.09 7.01 7.43 6.92
7.07 7.04 7.42 6.91
7.07 7.06 7.41 6.92
2310 2020 3390 3380
2310 2070 3390 3440
2320 2090 3400 3500
2300 2090 3410 3500
< 0.001 < 0.001 <, 0.001 < 0.001
4.7 — 4.6 4.1

"*Readings taken following well disinfection with chlorine

G-8

13
8-10-82

0.039
0.022
0.033
0.018
1760
0.14
1.3
0.52
< 0.25
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TABRLE 3 (Cont'd)
Radiological Parameters

All in pCi/1

Well No. Gross Alpha Gross-Beta
1N 1.7 % 1.7 28.1 * 13.2
2 <8.2 9.5 % 7.6
3 <6.2 | ~<8.8
AN <7.9 T <9.0
5 <5.8 7.8 T 7.4
6N <7.7 15.5 * 10.8
7 : <8.2 12.3 £ 7.7
8 <7.6 12.6 * 7.7
11 <8.5 9.1
12 <6.4 8.6 * 7.5
13 <6.7 14.1 %t 7.9

Radium 226

0.68
0.40

1.60

1.11
1.43
0.44

1.55

I+ o+ i+ i+
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TABLE 4 o
: 4th Quarter 1982

.CHEMICAL WASTE MANAGEMENT
GROUNDWATER ANALYSES

4.0 4.6

Lab No. 2806-82 '2807-82 ., 2808-82 2809-82
Well No. 2 ~ 3N 4N 7
Date Sampled 11/3/82 11/3/82 ©11/3/82 11/3/82
Time Sampled 09:30 i 09:45 70:00 - 10:45
TOH,, mg/| 0.029 0.022 0.007 0.058
TOHZ’ mg/i 0.028 _ 0.020 ¢.006 0,061
TOHS, mg/I 0.025 0.024 0.006 0.059
TOHS,, mg/l 0.027 0.022 0.008 0.061
Chloride, mg/I . 4% 56y 35 uo .
Sulfate, mg/i . 1860 1760 S 1900 1900
Nitrate N, mg/I <0.05 0.44 < 0.05 - < 0.05
Fluoride, mg/I| 1.56 : 0.79 0.84 1.718
Ammonia N, mg/I| 1.13 - 0.28 0.89 0.59
T. Cyanide, mg/l 0.03 , ~0.02 - 0.02 0.03
lron, ug/l 284 < 10 470 <10
Manganese, ug/l 12 ' 16 ' 190 92
Arsenic, ug/l <4 <4 < 4 < 4
Barium, ug/i 22 56 ' 12 21
Cadmium, ug/l 4 4 4 < 0.5
Chromium,. ug/i <10 <10 <10 12
Lead, ug/! <10 ' <10 Q0 <0
Mercury, ug/| <0.2 <0.2 <0.2 < 0.2
Selenium, ug/! <3 <3 <3 <3
Silver, ug/I <10 <10 <10 <10
T. Coliform >16* 16% 9.2*% >16%
Bacteria, #/100 m!
Endrin, ug/I < 0.04 <0.04 < 0.04 < 0.04
Lindane, ug/| < 0.04 <0.04 < 0.04 < 0.04
Methoxychlor, ug/! | <0.2 < 0.2 < 0.2 < 0.2 -
Toxaphene, ug/l <1.0 <1.0 < 1.0 <1.0 '
2,4-D, ug/t , < 0.8 < 0.4 < 1.0 < 0.8
2,4,5-TP Silvex, ug/t < 0.2 < 0.4 < 0.4 < 0.3
TOC,, mg/l : 54 107 40 - 45
TOC,, mg/| 53 108 39 45
TOC3, mg/I 53 111 39 45
TOC,, mgy/! 53 107 39 45
d, wnits - 7.34" 7.00 ©7.32 7.32
|, units 7.58 7.08 7.40 7.40
pH, units 7.58 7.02 7.32 7.32
pH, units 7.54 ~7.08 7.32 . 7.32
Conductivity, uvhos/cm 2800 | 3300 2150 2150
Corductivity, uvhos/am 2800 3300 2160 2160
Conductivity, urhos/cm 2800 3320 2180 2180
Conductivity, urhos/cm 2800 3310 2180 2180
Phenol, mg/1 <0.001 <0.001 ~<0.011 <0.00L
Depth, m — 4.9

Note: Depth not measurable in wells with floocied above grade pump sucﬁm

(2, 5 & 8)
G-10



_TABLE 4 [(Cont'd) .
4th Quarter 1982

CHEMICAL WASTE MANAGEMENT
GROUNDWATER ANALYSES

G-11

Lab No. 2810-82 . 2811-82 . 2908-82 2505-82
well No. 8 11 ' 5 BN
‘Date Sampled 11/3/82 11/3/82 11/10/82 11/10/82
Time Sampled 10:30 10:45 08:30 09:30
TOH., mg/i 0.060 . 0.013 0.021 -
TOH2, mg/l 0.064 0.008 0.020 -
TOH3, mg/l 0.062 6.030 0.022 -
TOH,,, mg/l 0.061 0.011 0.020 -
Chloride, mg/ 30 540 51 1550 ¥
Sulfate, mg/i 1840 2400 2100 1900
Nitrate N, mg/! <0.05 <0.05 0.20 0.22
Fiuoride, mg/I 1.42 1.18 1.31 0.96
Ammonia N, mg/l 0.79 1.61 0.67 ~1.62
T. Cyanide, mg/l 0.01 . 0.01 <0.01 0.07
lron, ug/l 230 <10 2880 <10
Manganese, ug/! 32 100 44 24
Arsenic, ug/i T <4 <4 <4 <4
Barium, ug/l 20 40 8 21
Cadmium, ug/l <4 4 0.5 <0.5
Chromium, ug/| 16 <10 <10 <10
Lead, ug/l- <10 <10 <5 <10
Mercury, ug/I . «<0.2 0.4 0.3 <0.2
Selenium, ug/I <3 T <3 <3 <3
Silver, ug/i <10 <10 <10 <10
T. Coliform <2.2 <2.2 <2.2 5.1%
Bacteria, #/100 mi

Endrin, ug/l <0.04 <0.04 <0.04 <0.04
Lindane, ug/I <0.04 <0.04 <0.04 <0.04
Methoxychlor, ug/I <0.2 <0.2 - <0.2 <0.2
Toxaphene, ug/] <1.0 <1.0 <1.0 <1.0
2,4-D, ug/l <0.4 -<0.4 <0.4 - <0.4
2.,4,5-TP Silvex, ug/l <0.2 <0.2 <0.2 <D_8
TOC,, mg/l 61 41 4.9 5.8
TOCZ, mg/| 61 42 5.6 5.8
TOCS, mg/| 62 43 5.4 ° 5.8
TOC4, mg/I -62 42 5.4 4.8
pH, units 7.21 - 7.43 7.19 "7.15
B, units 7.27 7.38 7.20 7.12
pH, units 7.27 7.34 7.20 7.14
[, units A . 7.25 7.34 7.20 7.15
Conductivity, unhos/an 2200 3500 2500 6000
Conductivity, urhos/aun 2200 3500 2510 5950
Conductivity, unhos/an 2200 - 3520 2500 5950
Conductivity, uvhos/cm 2200 3510 2500 5950
Phenol, mg/l < 0.001 < 0.001 < 0.001 < 0.001
Depth, m — - 5.0 — 3.9
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TABLE 4 (Cont'd).
4th Quarter 1982

CHEMICAL WASTE MANAGEMENT
GROUNDWATER ANALYSES

Lab No. - ' 2910-82 . 2911-82

Well No. 1 - o 1 : ‘
Date Sampled " T1/10/8 /10/82 )
: 08730

‘Time Sampled

TOH., mg/| 0.028 -
TOH,, mg/! 0.027 -
TOH3, mg/l 0.029 -
TOH3, mg/! 0.027 -
Chioflide, mg/I 590 o 540 &
Sulfate, mg/] 1900 1760
Nitrate N, mg/| 0.22 1.69
Fluoride, mg/! 0.45 1.28
Ammonia N, mg/! 0.88 . 0.16
T. Cyanide, mg/i <0.01 . 0.01
iron, ug/l 260 180
Manganese, ug/l 430 40
Arsenic, ug/Il <4 <4
Barium, ug/l 26 o ai
Cadmium, ug/l <0.5 0.7
Chromium, -ug/I <10 _ <10
Lead, ug/l <10 <10
Mercury, ug/I <0.2 <0.2
Selenium, ug/| <3 <3
Silver, ug/I <10 <10
T. Coliform >16% <2.2
Bacteria, #/100 ml
Endrin, ug/| <0.04 <0.04
Lindane, ug/i - <0.04 <0.04
Methoxychlor, ug/l = <0.2 <0.2
Toxaphene, ug/l To<«<1.0 . <1.0
2,4-D, ug/i ' - <0.4 <0.4
2,4,5-TP Silvex, ug/ <D.2 <0.2
TOC.I, mg/| , ‘8.3 9.2
TOCZ, mg/I - 8.4 9.2
TOC3, mg/! . 8.3 9.5
TOC4, mg/l 9.5 9.5
pH, wnits -~ = ¢ 6.97 7.32 -
pH, units . 6.95 7.31.
pH, units 6.98 7.31
pH, units 6.98 7.31
Conductivity, umhos/cm 4300 3800
Conductivity, umhos/cm 4300 3800
Conductivity, urhos/cm 4300 3800
Conductivity, urhos/cm 4300 3800
Phenol, mg/1 <0.001 <0.001



~ TABIE 5
Summary of Values of Drinking Water
Parameters which Exceed Appendix IIT
Maximm Levels (1982)

Sarpling

Parameter Standard Period . Well No. . Concentration
Total Coliform 1 Col./100 ml ond Qtr.* 7 5.1 Col./100 ml
' 3rd Qtr.* 2 2.2 "
4th Qtr.* 2 >16 "
4th Qtr. 3 16 "
4th Qtr. 4 9.2 n
4th Qtr. 6N 5.1 "
4th Qtr. 7 > 16

4th Qtr. 12 > 16 "

NOTE: During these three quarters, the laboratory used had a
detection limit of 2.2 Col./100 ml. Wells showing concen-
trations higher than the detection limit are reported here.

c-14
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OHIO LIQUID DISPOSAL, INC,
CUSTOMER SAMPLE REPORT

W DATE RECV'D: F-23 2
CUSTOMER:  OLD Pond § .5 " DATE RUN: - 24-22
SAMPLE CODE: pIscHARGED T0: 13wd 7
SAMPLE IDENTIFICATION:  (Grely Scaaflg L rﬁw‘ﬂ;t [ BES
COLOR: ‘ /
Test ResuLTs

i | he @‘ _{ET mg/1
@TAL AL o 7RG 280 meq/1 @ Lo (o mg/1
[\'S:-: "l To mg/1 @ 5?{30 g/ 1 .
ns oND. 22 000 umhos /cn
(T?' [ CbC ng/1 Hee Nelee
@ 7730 mg/L Total Fe: =Y mg/ 1
- .
rE00 ., 290¢ mg/1 Cr: a3 ma/1
RN
/OSG{ F ) 313 mg/1 " Ni: i3 mg/1
mSH " Ccd: |- o4 mg/l
REACTION/POND 5: " Zn: 230 ma/1

l TOC 4333 mg/1
OTHER TESTS:
REMARKS :
GEr
Form 202 ANALYST: O

B-1 BOWSER-MORNER

Testing Laboratories, Inc.



OHIO LIQUID DISPOSAL, INC.
CUSTOMER SAMPLE REPORT

HW# DATE RECY'D: l-23-%1

CUSTOMER:  OLD pond § [ " DATE RUN: i-1h- §2

SAMPLE COBE: DISCHARGED TO: ad
SAMPLE IDENTIFICATION: (vub ‘;‘W!&L {W WMQA Pain A

COLOR: ] !

TEsT REsuULTS

@\ o0 AENOL 57 mg/1
/\I@L AL or@_-,. & doe meq/1 @ 12, e mg/1
& Leo mg /1 &0 47900 mg/1
oS (TCon. (94 0p0___»mhos/cn’
6 118 oo mg/1 pGr_ .tos

@ A6 190 mg/1 Total Fe 8370 mg/1
(@ 33 oud mg/L ! Cr [5C ma/1
@ F ) GE mg/1 _ " ONi i 190 ma/1
FLASH " cd 3.4% mq/l
REACTION/POND 5: " gn. (360 ma/l

TOC : 4GB na/l

OTHER TESTS:

REMARKS :

G

Form 202 ANALYST:_ CA

H-2

BOWSER-MORNER
Testing L.aboratories, Inc.



OHIO LIQUID DISPOSAL, INC.
CUSTOMER SAMPLE REPORT

N # ‘ DATE RECV'D: H-23-%2
CUSTOMER:  OLD Pond § |} " DATE RUN: =24 ~g 2
DISCHARGED TO: P d 12-

SAMPLE CODE:

SAMPLE TDENTIFICATION: vl (oo fo by
! d

Lﬂﬂﬁ CAganr i;wmk 4:£{L* h;thdAiEj

COLOR:
TEsT REsSuULTS

@ 0.3 HENGL 167 mg/1
@-AL or@; (b Bo meq/1 o (o 300 mg/1
RN 37%  mg/l (504 77 4 o0 mg/1
DS w’-w(;)!uuis 4.2 " @; 1SS 000 pmhos /cm?
@x [0 O mg/1 @ [\ o8
ASH 4S 95¢ mg/1 total Fe: 88 oo mg/1
@; 26 C.*CJD mg/1 Cr 90 mg/1
@(F ) 244 mg/1 "N [0o mg/1
FLASH cd 3. ¢4 ma/1
REACTION/POND 5: " Zn (LY mg/1

TOC 8319 mg/1

OTHER TESTS:

REMARKS :

i6)
15

ANALYST:

Form 202

BOWSER-MORNER
Testing Laboratories, Inc.



OHIO LIQUID DISPOSAL, INC.
CUSTOMER SAMPLE REPORT

NW# DATE RECY'D: -23-22
CUSTOMER:  OLD Pond # (L " DATE RUN: -2 -5

SAMPLE CODE: DISCHARGED TO: boﬁawdﬁp\ lu;a_éra
SAMPLE IDENTIFICATION: G gren fig by el cnvir b, Costie oo £ di, ¢
COLOR: b <

TesT REsULTS

@ ot Q@@L _log mg /1
(?(J/TEU AL or (AC, (460 meq/1 cCy 7700 mg/1
e R G (805 62 lco mg/1

05 o bed 23 (con. 2¢ 0co  pmhos/en’
(15 99 %10 mg/1 s@ [L.e7o

@_ 3¢ 4o mg/1 total Fe: B4 7e mg/l
rEoD 4 000 mg/1 t cr o mq/1
@g{F ) 13. 2 mg/1 " Ni: 1= maq/1

" FLASH cd: 212 mg/L
REACTION/POND 5: " Zn: (1o ma/1
TOC : b 57 mg/1
OTHER TESTS: cepert = 6880 =3 /¢
Hev €2

REMARKS :

¥ S;«qﬁl aﬂA¢«~m¥+ Oﬁ? QLX{lA--1a;d {L«QAJAZJf dﬁ '*LJJ JQ&A—#&JLQ

Lo

Form 202

anaLysT:_GL

H-4 BOWSER-MORNER
Testing Laboratories, Inc.



MEMORANDUM

Hydrogeologic Investigation Preliminary Results
Northern Ohio Treatment Facility - Vickery, Ohio

G.R.0.W.S.
1513 Bordentown Road
Morrisville, Pennsylvania 19067

Attention: Mr. Gary Brown

Laboratory Job No. 33767

March 7, 1983

BOwWSER-MORNER
gcab'ng _fa.[;omtoﬂs, Tne.



BOWSER-MORNER Testing Laboratories, Inc.

Founded 1911

TOLEDO DISTRICT . 122 S. St. Clair St . P.O. Box 838 . Toledo, Ohio 436396 . 419/255-8200

MEMORANDUM

TO: Gary Brown
FROM: J. Richard Hoppenjans -
REF: Hydrogeologic Investigation Preliminary Results G

Northern Ohio Treatment Facility
Laboratory Job No. 33767

-
& [y f\{?

DATE: March 7, 1983

A hydrogeologic investigation and a statistical analysis of accumulated
groundwater quality data has been performed for the Northern Ohio Treament
Facility. The hydrogeologic investigation was based upon a comprehensive
soil boring and rock coring program, integrated with data available in
published and unpublished literature. Extensive water quality data was
available for on-site wells which dates back to as early as 1972. In addi-
tion to the data available from the Ohio Northern Treatment Facility,
background water qualtiy data was obtained from the ODNR, the Turnpike
Commission, and other published reports. The available water quality data
was evaluated utilizing both the Student "T" Test procedure specified by
RCRA and by statistical regression analysis.

Site Facilities

The location of the Ohio Northern Treatment Facility is shown on Figure 1.
The groundwater flows to the north/northwest and eventually empties into
Sandusky Bay. As can be seen in Figure 1, there are no significant popula-
tion centers between the site and Sandusky Bay. The location of Poorman's
Spring and the Ohio Turnpike service plaza is also shown. These areas will
be discussed Tater.

As part of the study, a Facilities Location Plan was developed and a
summary of the facility history was created. Much of this information was
obtained verbally from on-site personnel. The Facilities Location Plan
(Sheet 1) is attached to this Memo, and Table 1 provides the summary of the
facility history. This information provides locations and approximate
dates when various facilities were begun and closed at the site. Note that
landfarming and sludge landfilling are disposal methods used at the site.
Surface water runoff is controlled at the site by a series of dikes,
ditches, and a sluice gate on Charles E. Meyer ditch. Because of the
extremely flat grade, however, surface runoff oftentimes ponds on the site
at various locations. As will be seen later, it is possible that runoff
from the landfilling and the sludge farming area may have allowed waste
constituents to migrate to monitoring well Tocations. Also shown on the
Facilities Location Plan is the location of all of the current soil
borings, the injection wells, and existing groundwater monitoring wells.

éf
DL

CORPORATE ADDRESS . 420 Davis Ave, e P.0. Box 51 o Dayton, Ohio 45401 ° 513/2563-8805
KENTUCKY DISTRICT = Route 8 West ® P.0. Box 636 =« Maysville, Kentucky 41056 e B606/564-5508

\W;,



\ LAKE ERIE Z;

PORT CLINTON @ -
OTTAWA ' )
OTTAWA /SHES . N\

- ,—-—_\ SANDUSKY

& SITE

@
FREMONT

ERIE

SANDUSKY

'\;
.

NORWALK
@

1Y

ROPERTY LINE (APPROX) |

~ T

: Y
<2 L. =)
sl

T 7 MEYER'STY K

~_F

L biteH . NR

%E? LITTLE TN 1 A
RACCOON E PR

e,
PR\

CREEK SN
N BV~ N 5\ T a3
WA r=
'—"\‘ P —?{. o e ":' \ /

- i_,._‘ _"\‘p.\..'

-

- B

N\ ks L 3
— o Moo AR
. (f ) ) “-PICKEREL CREEK -~/

~ + i \:\ L L ) P s
1 1 ; ; N P / %)
._.\‘ : l P/ - ; \'[<, E

ROUTE 510

-,

aRle)

SCALE: "= 325’

NOTE:
TAKEN FROM USGS CLYDE, VICKERY,
FREMONT EAST AND WIGHTMANS
GROVE QUADRANGLES.

'(.|.-\\,~ ‘:] A i’f}{/

(S T "1 N CLYDE CORP LIMIT. =~ = %

. : —_——— R— ------ b .".' ’,T,Jl : '.
RS PG A

SITE LOCATION MAP

JOB NO. 33767
DATE:2-4-83

BOWSER-MORNER,



TABLE 1
SUMMARY OF FACILITY HISTORY

DATE TAKEN

DATE OF DATE PUT IN OUT OF DATE OF
FACILITY CONSTRUCTION OPERATION OPERATION CLOSURE CURRENT STATUS
Pond 1 1961 1961 1979 1979 Closed
Pond 2 1962 1962 1979 1979 Closed
Pond 3 1962 1962 1980 1980 Closed
Pond 4 1963 1963 1982 da 25% Closed
Pond 5 1968 1968 Active
Pond 6 1966 1966 * 1980 1980 Closed
Pond 7 1968 1968 Active
Pond 8 1668 1968 Combined with #7
Pond 9 1969 1969 1981 & 75% Closed
Pond 10 1971 1971 1982 1982 Closed
Pond 11 1973 1973 Active
Pond 12 1973 1973 Active
Injection Well 1 #%% 3/72 1976 1979 1980 Closed
Injection Well 1A 9/79 1980 Active
Injection Well 2 6/76 1977 Active
Injection Well 3 7/76 1977 Active
Injection Well 4 7/76 1977 Active
Injection Well 5 1981 1982 Active
Injection Well 6 11/81 1982 Active
0il Recovery 1977 1977 Active
Sludge Farm 1978 1978 1978 1978 Closed
% Pond 6 was split into Pond 6 East and Pond 6 West in 1976.

*k Pond 4 and Pond 9 are scheduled to be closed in the spring of 1983.
However, Chemical Waste Management plans to ask for a two-year extension
on the cleosing period for Pond 4.

x%% Drillers logs for the injection wells are contained in Appendix B.

BOWSER-MORNER
Testing Laboratories, Inc,



Site Geology and Soil Profile

Bedrock at the site was found to be composed of the Tymochtee dolomite
and is located from 40 to 50 feet below the existing surface elevation.
The current investigation included a detailed examination of rock cores to
a total maximum depth of about 130 feet. The rock profile was not investi-
gated below this depth, except by examination of the well records available
from the injection wells. The Tymochtee found here is a mixture of shale,
doTomite, gypsum, and anhydrite.

The overlying soil deposits at the site are of glacial origin and two
general types of deposits are found at the site. The deposits have
measured laboratory permeabilities in the range of 10-8 to 10-9 cm./sec.
The upper portion of the soil profile is a clayey lacustrine deposit
approximately 10 to 20 feet thick. The remaining portion of the soil pro-
file, approximately 30 feet in thickness, is glacial til1l. While both of
these deposits are virtually impermeable, the uppper lacustrine deposit is
horizontally layered with some fine sand and silt partings. One horizontal
permeability test in this material was attempted which indicated a per-
meability of approximately 10-7 cm./sec., approximately ten times or more
the vertical permeability. The implication in this information is that
horizontal flow of fluids in the soil profile will be more prevalent than
vertical flow.

No aquifers or significant pockets of free water were found in the soil
profile. In addition, no natural connections exist between the existing
surface and the bedrock aquifer. Cation exchange testing was performed on
selected soil samples which show high CEC values, approximately 25 or more,
and pHs generally above 7.8. The natural soil conditions, therefore, are
suited to the attenuation of heavy metals. This, coupled with the
naturally impermeable soil conditions, indicate that the site is good to
excellent for the containment of the types of waste being handled.

Site Groundwater

This study identified the general characteristics and the quality of
the existing groundwater underlying the site. Figure 2 shows the levels of
groundwater in the regional area around the site. As can be seen, the
groundwater flowing under the site goes directly to Sandusky Bay. The rate
of flow across the site, based upon the pump test and on published litera-
ture, appears to be approximately one foot per year. Utilizing the on-site
piezometers and groundwater monitoring well records, Figure 3 was developed
which shows the on-site groundwater contours. As can be seen in Figure 3,
a cone of depression exists at the site, indicating that the pumping being
done from the two production wells at the site is sufficient to develop a
relatively Targe cone of depression.

By reviewing existing literature and the groundwater quality records
available from the site, general background quality parameters for the area
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have been developed. Of particular interest is the study done for the Ohio
Turkpike Commission for the service plaza located just to the east of the
site. The existing groundwater contains high amounts of sulfate which ren-
ders the water practically unusable for human drinking purposes. The
source of the sulfate is gypsum and anhydrite in the Tymochtee dolomite.
Previous studies have placed the base of the potable water zone at or about
around elevation 600, which in this area is approximately the ground sur-
face elevation. The water is used locally mainly for agricultural and
Tivestock purposes. The data available was utilized to develop a range of
background concentrations. Of particular interest is the sulfate and
chloride levels. The sulfate levels range from 128 to 1831 milligrams per
1iter, and the chloride levels range from 5 to 46 milligrams per Titer.
Also of note in the background data is the water quality testing which has
been done on Poorman's Spring located just to the southwest of the site.
This spring which Tlikely represents upstream groundwater quality data, and
is the only upstream data available for various metals.

Groundwater Data Analysis

Groundwater monitoring data is available for the site beginning in
1972. In general, it appears that the quality of the data has been
steadily improving, with the most consistent data apparently starting in
approximately 1979. Table 2 provids data concerning monitoring well
construction and sampling dates for all of the on-site monitoring wells.
The water guality data has been accumulated from the files of the Ohio
Northern Treatment Facility and from QOhio EPA, and has been studied sta-
tistically. Both the "T" test and regression analysis has been performed.
It should be noted in any analysis of the available data that many of the
parameters that have been analyzed have been found with concentrations near
or less than the detection level of the eguipment and/or test method.

There are numerous data points, therefore, with values Tisted as "less
than." In performing statistical analysis on such data, it is obvious that
the analysis will be biased. 1In addition, a review of the actual raw data
shows that there are unreconcilable discrepancies in some test values,
indicating either operator or testing error, and/or inaccurate recording of
the data. This was particualrly true for phenol and as a consequence, sta-
tistical analysis of phenol was omitted in some instances. Finally, as
indicated above, it appears that the quality of the groundwater testing has
improved with time. This would make older historical records more suspect
than recent records. Such considerations plus the knowledge of the major
constituents of the waste streams allowed the selection of chemical para-
meter indicators which were used for the statistical analysis. Generally
speaking, the statistical analysis was performed for pH, phenols, sulfates,
chlorides, zinc, and chrome.

Table 3 shows the summary of the regression analysis which as performed
on several parameters. The regression analysis for pH does not show strong
trends. Furthermore, the absolute values of the pH remain fairly constant



TABLE 2
MONITOR WELL CONSTRUCTION SUMMARY

“ouy fSPNICIEICGET] cUNSI]

AANJOW-HISA0H

OBNR Mean Sen Level Flev.
CW OErA Dapth Year Lop 1983 Survey
No. _No. {feet) Casinp Deilled  CWH Dates Sampled Date Abandoned Number TOC TOG Rematks
1 -- -- 3" galvanized steel 1978 4/79 « 6/79 6/79 - Filled -- 606. 133 606.2 -
with cement
1N - 200 6" PVC cased to 60' 1979 7/79 - present -- 554277 609.17 607.4 --
1A - 18.5 &" PYC perforated 1579 6 Monchs 1980 -- 605,95 £08.4 --
2 -- 150 4" palvanized steel 1976 2/76 - present
Gap 12/80-6/81 Buried under drive Used for washing trucks
3 - - 3" galvanized steel 1976 6/76 - 9/76 6/79 -~ Filled
with cement -- 605.76 60%.8 --
3N - 50 6" PVC cased to 48’ 1979 7/79 - present - 554276 6506.75 605.3 -
JA -~ l4'ori8'? 4" PVC perforated 1976 4/76 - present - -— 606.37 604.7 --
Gap 1/B2-3/82
4 1 55 6" galvanized sceel 1972 CWM B/74-6/79 June, 1979 425054  609.43 608.2 Hand pump
QEPA '72-6/79
4N 1 50 8" PVC cased to 48' 1979 CWM 7/79-present - 554274 608. 84 608.0 -
OEPA 7/79-present
5 2 S6'or5i'? 4" pgalvanized steel Unknown  CWM 7/74-present -- -- Location Uncertain Lab well
cased to 50' QEPA '72-present
& -- -~ 3" galvanized steel 1976 4176 - 86/79 6/79 - Filled -- 609. 36 608.4
with cement
6N -- 50 §" PVC cased to 46' 1979 /79 - preseﬁt -- 554273 610.65 608.5 --
B 12%eri8'T 4 pyc perforated 1976 4/76 - 1/81 -- £08.67 608.67 Mower broke casing off 1982
Cap 12/76-2/77
7 - 55 6" PVC cased to 45.5%' 1579 7/79 - present - 554275 610.26 508.1 -
8 3 50 4" galvanized steel 1979 CWM 9/79-present  —- 405085  612.88 611.8 Eckhart home empty since 1381

cased to &7

QEPA '72-present
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Table 2 continued -

Mean Sea Level Elev.

1983 Survey

ODNR
CWM OEPA  Depth Year Log
No. No. (feet) Casing Drilled CWii Dates Sampled Date Abandoned Number TGC
- 4 54 4" galvanized steel 1957 QEDPA '74-'B0 -- 199085 -
cased ta 44.5°
-- 5 77 Calvanized stecl Unknown  CEPA '72-'74 1974, pump -— --
broke
- b 56 4 1/4" cased to 43.5' 1956 QEPA '75-'79 1979 182754 . ==
11 -- 6C 6" PVC cased to 47.5' 1981 1/82~-present -- 602224 609.79
12 -- 65 6" PVC cased to 47' 1981 1/82-~present -- 602225 608,38
13 -- 60 6" FVC cased to 48' 1981 1/82-present -- 602222 605,27
Ind. -- 75 6" PYC cased to 48' 1981 -- - 602223 606.43
Well
LECEND
CWM - Chemical Waste Management
OEPA - Ohio Environmental Protection Agency
TOC - Top of Casing
T0C -

Top of Ground

TOG Rematks
+
605- Emery house
+
605- Hand pump
+
610~ Gertensberger home
608.4 -
606.1 -
603.7 -
604.7 Not a monitor well
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TABLE 3

SUMMARY OF REGRESSION ANALYSIS

CHEMICAL PARAMETERS

pH CHLORIDES SULFATES ZINC CHROMIUM
Well
No. m r m r m r m r m r
2 -0.003 -0.07 30.5 0.81 -0.14 -0.03 -0.12 “9;70 -0.003 -0.80
5 0.006 -0.23  -0.65 -0.19 5,96 0.25  -0.03 -0.84  -0.002 -0.74
1N -0.025 -0.71 377 0.92 -25 -0.71 0.01 0.67 -0.001 -0.90
3N 0.012  0.47 -23.7 -0.15 -48 -0.64 0.0035 0,71 -0.003 -0.93
4N 0.116 0.68 -134 =-0.73 475 0.90 0.012  ©.93 -0.003 -0.92
6N -0,051 -0.59 93 0.93 4 0.48 0.0056 0.87 -0.002 -0.92
7 0.C09 0.77 ~37 ~-0.77 -14 -0.57 0.005 0.97 ~0.003 -0.88
m = slope of regression line in mg/liter/year of record
r = correlation coefficient
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in a given well and were, at all times, in the general neutral range.
Table 4 shows the "T" tests relative to pH. An inspection of this table
will show that for 1982, pH values, upstream and downstream, were not sta-
tistically different.

The regression analysis for chloride showed strong and consistent
trends for most of the wells., The changes and trends in the chloride
levels from well to well, however, are very complex. Generally speaking,
it appears that downstream wells have increasing levels of chloride and the
absolute values of the concentration of chloride in the groundwater under
the site are significantly higher than background gquantities. T test
scores also indicate statistically significant variations between upstream
and downstream concentrations of chloride. A detailed review of the data,
however, has not developed a consistent trend for ail downstream or all
upstream wells. Virtually every well on the property has had significant
spikes of chloride concentration over the years at various different times.
None of these spikes appear to be specifically related to another well or
time period, with the possible exception of the installation of monitaring
wells in 1979. During this pericd (both before and just after) significant
variations in concentration occurred in many of the monitoring wells. A
review of Sheets 2, 3, and 4 attached to this report show evidence of the
complex variations in the chloride Tlevels.

The regression analysis for sulfates does not show strong and con-
sistent trends, except for well 4N. Table 5 shows the T scores for the
sulfate concentrations. It can be seen in this table that there is a
significant difference between upstream and downstream water quality, as
represented by a comparison to base well No. 5. In general, sulfate con-
centrations at any given time increase slightly to the northwest, parallel
to regional groundwater flow. This same downgradient increase was observed
by Schaefer and Walton in their report to the Ohio Turnpike Commission, and
is a function of bedrock mineralogy and time. There is no indication that
any additional sulfate concentrations are reaching the wells. Table 5 also
compares water quality data between Ohio EPA and the on-site laboratory,
and indicates that there is not a statistical difference. This was done
for three different years, as shown in the table.

The regression analysis for zinc showed some definite trends and a
reasonable correlation factor in most of the wells. Because of the galva-
nized steel casings or abandoned steel well casings located near certain
wells, the concentrations of zinc may be affected by previous construction
in the area. Furthermore, all of the zinc concentrations are extremely low
and generally within the concentration Tevel of testing done at Poorman's
Spring. It is not felt that this site is in anyway influencing zinc Tevels
with the possible exception of affects caused by the well casings.

The analysis of chromium indicates a strong trend for decreasing chro-
mium values in the groundwater. Table 6 shows the T test results for chro-



';)Ul E A i il Rl SR RN B

HANJON-AESH0d

STUDENT T TEST ¥OR pH

TABLE 4

Signifi-
Base Compari- Std. Deg,. cant Dif-
Well son Well Time Mean Dev. Obs. T-Score Free t Value PASS t Value PASS ference
(L) (2 Interval (X (o) () _(12)  (DF) 1% ? 5% ? ?
1N 1979 7.261 0.334 24

2 7.293 0.247 50 0.43 72 2,65 Yes 2.00 Yes No

3N 7.112 ¢.209 25 1.84 47 2.68 Yes 2.01 Yes No

4N 6.965 0.245 25 3.47 47 2.68 No. ‘2.01 No Yes

5 7.23 0.214 50 0.48 72 2.65 Yes 2.00 Yes No

6N 7.478 0.345 25 2.19 47 2.68 Yes 2.01 No Probably

7 7.285 0.258 25 0.28 47 2.68 Yes 2.01 Yes No

12 Not Existing

13 Not Exdsting

LN 1982 7,191 0.323 15

2 7.313 0.086 16 1.42 29 2.76 Yes 2.04 Yes No

3N 7.148 0.131 17 (}.48 30 2.75 Yes 2.04 Yes No

4N 7.311 0.134 32 1.76 45 2.70 Yes 2.02 Yes Wo

5 7.23 G.09¢% 16 .45 29 2.76 Yes 2.04 Yes No

&N 7.299 0.1064 17 1.18 30 2.75 Yes 2.04 Yes No

7 7.300 0.069 16 1.28 29 2.76 Yes 2.04 Yes No

12 7.041 0.155 16 1.60 29 2.76 Yes 2.04 Yes No

13 7.382 0.193 16 1.65 29 2.76 Yes 2.04 Yes No
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TABLE 5
STUDENT T TEST FOR SULFATES

Signifi-
Base Compari- Std. Deg. cant Dif-
Well son Well Time Mean  Dev. Obs. T-Score Free t Value PASS t Value PASS ference
(1) (2) Interval (X1) (§1) (N») _(T8) (DF) 17 ? 5% ? ?
5 1979 1774 95 49
1N 1735 344 24 0.73 71 2.65 Yes 2.G0 Yes No
2 1847 59 49 4.52 9%  2.64  No 1.99  No  Yes
3N 1687 231 25 2.25 72 2,65 Yes 2.00 No Probably
4N 489 202 25 36.69 72 2.65 No 2.00 No Yes
6N 1807 74 25 1.50 72 2.65 Yes 2.00 Yes No
7 1835 B4 25 2.68 72 2.65 No 2,00 No Yes
12 Not Existing
13 Not Existing
5 1982 1809 64 16
1N 1670 380 15 1.38 29 2.76 Yes 2.04 Yes No
2 1869 116 16 1.75 30 2.75 Yes 2.04 Yes No
3N 1529 20 17 i7.18 31 2.75 No 2.04 No Yes
4N 1916 102 32 3.75 45 2.70 No 2.02 No Yes
6N 1824 54 17 0.71 31 2.75 Yes 2,04 Yes No
7 1792 54 16 0.79 30 2.75 Yes 2.04 Yes No
12 1946 50 16 6.53 30 2.75 No 2.04 No Yes
13 - 1912 75 16 4,05 30 2.75 No 2.04 Ho Yes
5 1975 1515 490 12
OEPA (2) 1825 78 2 0.83 12 3.06 Yes 2.18 Yes No
5 1977 1747 91 11
OEPA (2) 1900 0 1 1.53 10 3.17 Yes 2,23 Yes Ne
5 1980 1841 47 50

QEPA (2) 1835 21 2 0.18 50 2.68 Yes 2.01 Yes No
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TABLE

6

STUDENT T TEST FOR CHROME

Signifi-
Base Compari- Std. Deg. cant Dif-
Well son Well Time Mean Dev. Obs. T~Score Free t Value PASS t Value PASS ference
(1 (2) Interval (X1 (51) (N1) (T8 (DF) 1% ? 5% ? ?
IN igg2 0.0267  0.0082 15
2 0.0212 0,0034 16 2.39 29 2.76 Yes 2.04 No Probably
3N 0.0212 0.0033 17 2.46 30 2.75 Yes 2.04 No Probably
4N 0.0216  0.0051 32 2.22 40 2.70 Yes 2.02 No Probably
5 0.0219  0.0066 29 1.74 29 2.76 Yes 2.04 Yes No
6N 0.0241  0.0071 17 0.93 30 2.75 -Yes"' 2.04 Yes No
7 0.0212  0.0034 16 2.39 29 2.76 Yes 2.04 Yes Probably
12 0.0225 0.0058 16 1.60 29 2.76 Yes 2.04 Yes No
13 0.0219%  0.0066 16 1.74 29 2.76 Yes 2,04 Yes No
5 1982 0.0219  0.0066 16
iN 0.0267 0.0082 15 1.80 29 2.76 Yes 2.04 Yes No
2 0.0212 0.0034 16 G.38 30 2.75 Yes 2.04 Yes No
3N 0.0212 0.0033 25 0.45 39 2.70 Yes 2.02 Yes No
4N 0.0216 0.0051 32 0.17 46 2.69 Yes 2.01 Yes No
‘6N 0.0241  0.0071 17 0.92 31 2.75 Yes 2.04 Yes No
7 0.0212 0.0034 16 0.38 30 2.75 Tes 2.04 Yes No
12 0.0225 0.0058 10 0.24 24 2.80 Yes 2,06 Yes No
13 0.0219  0.0066 10 0.00 24 2.80 Yes 2.06 Yes No
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mium and as indicated there is no statistical difference between upstream
and downstream levels. Background information from Poorman's Spring indi-
cates that the natural levels present are less than 0.03 mg/1. The on-site
concentrations are below or around that value. The chrome at these con-
centrations could be present in the groundwater.

Site Assessment

The overlying soil profile is.composed of uniformly clay-rich deposits
with low permeability. The underlying bedrock aquifer is very highly
mineralized and is naturally of low quality. Because the clay-rich soils
prevent migration of waste constituents into the groundwater, and because
the existing groundwater is already of low quality, it appears that the
site represents a relatively good geological location for management of
hazardous wastes. Ffurthermore, the site is generally far removed from
dense population centers, further limiting possible negative effects.

The high levels of chlorides indicate that some groundwater quality
change 1is occurring across the site. However, parameters other than
choride do not provide any indication of groundwater quality degredation.
In fact, all parameters tested are below the federal drinking water stan-
dards, except for coliform levels. High chloride levels are found near the
center of the site, with intermediate chloride levels downgradient of the
site. The waste liguids at the site are high in chlorides content and,
therefore, it may be Togical to conclude that the changing chloride Tevels
in the groundwater are the results of liquids escaping from the site. This
study, however, has not identified any definitive machanism through which
such escape of Tiquids could be occurring.

Natural sources for the chloride has been considered. The Tymochtee
dolomite, although an evaporative deposit, is not known to contain salt
deposits. Furthermore, based on existing knowledge of the location of high
chloride brine, and because of the careful construction of the injection
wells, it does not seem likely that the chloride level is the result of
contamination from deep salty brines. Surface sources for the chlorides
also have been considered. For example, road salt utilized on the turnpike
and local roads could conceivably be adding to the chloride level in the
groundwater. As with the liquid in the lagoons, the mechanism of transfer
from the existing ground surface to the rock surface {(some 40 to 50 feet
through clay-rich soil) has not been identified.

By carefully researching the construction records relative to moni-
toring well installation on the site, it has been determined that the
existing monitoring well system may be providing a conduit through which
high chloride runoff, such as road salt, may be entering the local ground-
water. Information on the construction of the monitoring wells indicates
that the monitoring wells may not have been adequately sealed, leaving a
highly permeable annular space around the outside of the casing. Indeed,
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some of the groundwater monitoring records would indicate that high
chloride levels appeared immediately after installing new monitoring wells
in 1979 in an area where chloride Tevels had historically been Tow.

Another possible source for chloride migration is through soils
affected by the storage of the liquids in open lagoons. The liquids stored
at the site are high in chlorides and heavy metals, and also are highly
acidic. The on-site natural soils tend to contain carbonaceous materials
which could, theoretically, be attacked by the highly acidic liquids. In
fact, there is some evidence to suggest that the stored liquid does react
with the natural soil. This reaction, however, appears to be definitely
limited (6 to 9 feet). The data would suggest that waste liquids are not
escaping the lagoon system. Furthermore, migration of chlorides through
the soil profile should be detected either in the local stream, the on-site
shallow monitoring wells, or the on-site borrow pits, which are monitored
regularty. This is because the upper Tacustrine soil material is horizon-
tally bedded and has a higher horizontal permeability than the measured
vertical permeability. Chlorides migrating through the soil profile,
therefore, should be showing up in the shallow monitoring zones. Current
data would suggest that high levels of chlorides are not being encountered
at these Tocations.

The results of this study, therefore, indicate that some changes
(chlorides) in the groundwater regime have taken place over a period of
years. As indicated above, the mechanism causing this change has not been
ijdentified and, therefore, additional investigation is indicated and
apparently required by RCRA. It is felt that careful additional testing
can identify the sources of the chlorides, and once identified, the
situation can be corrected.

While it is obvious that action must be taken, the existing data would
indicate that there is no immediate emergency. In fact, the data indicates
that a cone of depression has been developed on the site by the pumping
necessary for normal operation at the site. This pumping is purging the
groundwater system, thereby helping to contain and remove the high chloride
groundwater. Considering this cone of depression and the slow rate of
water movement across the site, it would appear that there is sufficient
time to perform additional testing and to implement appropriate action.

Respectfully submitted,
BOWSER-MORNER, INC.

). ke
J. Richard Hoppenjans, P.E.
Chief Engineer

JRH:J1

12-WMI, Mr. Gary Brown

Attachments
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